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NEW YOBS AS A SITE FOB THE WOBLD'S FAIB. 

A recent number of Engineering, of London, con- 
tains a racy article, by its New York correspondent, 
upon the comparative meritsof New York and Chicago 
as locations for the great fair of 1893. Our limited 
space compels us to confine our abstract to a few of 
the points presented in favor of this metropolis, as 
follows : 

" When the writer was asked to give reasons why the 
world's fair should be held in New York City in 1893, 
his first impulse was to decline on the ground, well 
known to beginners in mathematics, that "an axiom 
was a self-evident proposition." One might as well ask 
why London was the clearing house of the world, and 
the answer would be couched very much in terms of 
the proposition that a draft on London was nego- 
tiable everywhere. But the reflection that all Eng- 
lish-speaking people are not perhaps as familiar with 
the reasons so plain to Americans has led to this 
article. 

New York has, up to the present time, raised with 
very little effort $5,300,000. This has been done simply 
by sending around subscription books handed to the 
proper persons with no remarks by the solicitor. If a 
party subscribed $100 he was not asked to make it $200. 
The subscriptions have appeared in the daily papers 
and are all bona fide. 

New York City has a population of 1,600,000. Brook- 
lyn, connected with it by the East River bridge, num- 
bers 900,000 ; Jersey City and Hoboken, on the opposite 
banks of the Hudson River, contain 300,000 ; while but 
9 miles distant is Newark, N. J., with a population of 
300,000. Moreover, within a radius of 35 miles around 
New York, not counting any of these places named, are 
many suburban towns, numbering in their population 
hundreds of thousands. Take, for example. 3 miles 
from Newark are the Oranges, with over 30,000, and all 
along the Hudson River are towns of similar numbers, 
for New York lies in the midst of a thickly settled dis- 
trict. 

Eighty miles from New York is Philadelphia with a 
population of 1,300,000, and 75 miles the other side is 
New Haven. Boston is 335 miles, Baltimore 170 miles, 
and Washington 315 miles, not to name numerous large 
cities lying between, such as Providence, R. I., Spring- 
field, Mass., Trenton, N. J., and many others. So that 
the immediate section lying around New York, from 
which it has largely to draw upon for its visitors, is 
thickly populated. 

New York is situate on the Atlantic Ocean, and is 
the seaport of the United States. Many of the places 
named are accessible by water. The shores of the Hud- 
son and of Long Island, and the Sound of New Jersey 
are dotted with towns and teeming with inhabitants, 
while the location of the fair is such as to be readily 
reached by boat. Many boats will be run at short in- 
tervals from all places within a suitable distance, and 
from other places there is no doubt that boats with 
staterooms will be plying, so as to furnish sleeping ac- 
commodation for their patrons in transit. 

A party of Cook's tourists start from Liverpool to 
see the fair and the metropolis of the United States, 
for a round trip, with a limited ticket, and having but 
a short time at their disposal. On reaching New York 
their steamer goes to the fair wharf and drops inchor 
in a convenient place. After seeing the fair they re- 
turn to their steamer and live on board, without bother 
of transfer of baggage or any of the annoyances of an 
hotel. The nights, even in the hottest months, are 
cooled by the breezes of the Atlantic, and they return 
home in equal comfort. 

As to the site chosen. New York has selected a beau- 
tiful one, easy of apcess, with fine views of the bay and 
sound, and in every respect an ideal and picturesque 
location. 

New York is perhaps the most attractively loeated 
city in the world. Situated on an island with rocky 
scenery on the New York side, and hills on the Long 
Island, at the head of a bay which is said by many to 
equal the celebrated one at Naples, and with an im- 
mense body of water on either side, what greater natu 
ral advantages could be desired ? 

New York is the social, the literary, the commercial, 
and the moneyed center of the United States, and 
there it will remain. Here is where all nations flock, 
and it must be so, as long as the channels of trade run 
in this direction. Naturally, the brains of a country 
find support at its mercantile center, and they will 
just as naturally gather there.'' 



she is not speedy, that is to say, not sufiSciently so for 
a craft which, because of the very nature of her work, 
might be greatly exposed. It was sought to combine 
in the new boats all her best qualities and the ad- 
ditional one of high speed. Though only of 735 tons, 
they were fitted with engines of the relatively enormous 
horse power of 4,500. Even the Sea Gull, which seems 
to be, all things considered, the staunchestof the lot, 
could not stand anything like the full development of 
her engines under forced draught. 

At the trials at Portsmouth, with engines showing 
an energy of 3,033 horse power, the vibration was ter- 
rific, bolts starting and the seams on the deck fluting 
opening. After a trial of scarce two hours, only a por- 
tion of the time with engines indicating 3,000 horse 
power, it was decided unsafe to continue. Just before 
the order to stop was given, the main air pressure in 
the stoke hold was 33 inches, mean revolutions 345, 
and mean speed close upon 30 knots. The boilers — 
they are of the locomotive type — were found to be 
leaking, and the hull incapable of enduring the strain 
of forced draught. 

As a proof of the impracticability of the plans, none 
of the contractors — there were seven of them — succeed- 
ed in producing a craft able to meet the expectations 
of the naval designers. It may be said for these ves- 
sels, however, that though not "improved " Rattle- 
snakes, as was intended they should be, they showed 
themselves, with one exception, to be good sea boats, 
that is to say, as good as short, heavy gun boats could 
fairly be expected to prove. But, under normal 
draught, they did not do better than 17 knots, which 
the Rattlesnake, under so much forced draught as she 
is capable of enduring, can beat. 



TOBFEDO BOAT TESTS. 
The tests of the eight new first-class torpedo gun 
boats recently built for the British navy show that, 
even at this late day, such designing is only in its ex- 
perimental stage, and that, though the maximum 
weight of structure to buoyancy is readily determined, 
the point beyond which power for driving may not be 
increased remains unsettled. The Rattlesnake fur- 
nished the model for these craft. Wisely chosen, it 
would seem, for she has shown herself to be a fairly 
good sea boat, a rare quality among her type, and, yet 
a rarer one, has sides heavy enough to warrant the be- 
lief that she could withstand any ordinary attack. But 
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NOTES. 
Shipbuilding on the Maine coast was more active 
during the past year than it has been since the palmy 
days before the war, when the fleet had the pick of 
the carrying trade. Yards which for years scarcely 
paid expenses are doing a thriving business, and others 
for long deserted echo with strokes of adz and caulking 
mallet. Three-masted schooners of enormous size have 
been built in large numbers, four-masters, too, and 
now and again a noble five-master leaves the shores 
and blocks, and glides out into the open sea. It is not 
so long ago that a 1,000 ton schooner was considered 
enormous. Now, a 1,500 tonner is scarcely remarked. 
Tliey arebuilt up to 1,700 tons, and the keel of one 
which is to measure 1,800 tons was laid some time since 
at Bath. The advantage of the fore-and-aft rig is that 
it can be handled by a small force, the aid of steam 
winches being, of course, required to set the sails. 
All these big craft carry steam engines, used not only 
for hoisting sail and cargo, but as well for pumping 
and setting anchors. The Maine tonnage for 1889 was: 
Bangor, 4(11 ; Bath, 34,58689 ; Belfast, 4,599 66 ; Cas- 
tine, 114"41 ; Frenchman's Bay, 50'05 ; Machias, 
3,861-34; Portland, 1,296 05; Waldoboro, 3,48300; 
York, 99 ; Total, 39,548-04. The outlook for this year 
is still more encouraging. 



A French engineer, in a recently published pamphlet, 
suggests a permanent flooding of the interior of the 
Isthmus of Panama as a means of solving the canal 
project that M. De Lesseps and his company have had 
such ill success with. M. Sautereau, whose idea it is, 
would dam the River Chagres at a point about fifteen 
miles from Colon, the Atlantic terminus, building a 
hisrh level lock there and another on the Pacific side, 
where the River Grande would be similarly dammed. 
Thus, with both ends of the canal already fairly com- 
pleted, and a great artificial lake lying between, only 
one obstacle, Culebra, would remain to be dealt with. 
This he would cut through at the floating line. 

Whoever may have seen the Chagres in its wild 
moods, when, swelled by mountain torrents, it floods 
forty square miles of its valley, sometimes to a depth 
of sixteen feet, or has seen the furious inrush of the 
waters of the Caribbean Sea, will wonder at the temer- 
ity of the engineer who could suggest such a scheme. 
Even he seems not altogether satisfied of the practica- 
bility of building locks 88 feet in height. Yet smaller 
ones would not suffice. 



The claim a wholesale grocery house of St. Louis re- 
cently made against the South Shore Railroad brought 
to light the fact that, at least in some quarters, dirt 
under the name of terra alba is being used in candy to 
an almost incredible extent. It was a half dozen bar- 
rels of lozenges made by a Boston house that had been 
shipped, the claim being that they had been damaged 
in transit. The railroad company sent samples of the 
lozenges to a chemist, who discovered them to consist 
"entirely of terra alba bound together with a little 
gelatine or gum.'' Investigation showed them to yet 
require dipping in sirups flavored with peppermint, 
wintergreen, sassafras, and the like, before being ready 
for infantile consumption. Now, terra alba is a min- 
eral utterly insoluble in the saliva or gastric juice— a 
dangerous compound to put within even a healthy 
stomach ; and when the railroad company learned this 
they refused pay any damages, and the grocery bouse, 
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fearing exposure, ceased to press the claim. The 
Board of Trade Journal of Portland, Me., says that 
6,000 tons of terra alba were recently imported though 
the port of New York alone. 



A company has been incorporated under the laws of 
Virginia to build railroads in South America and 
steamer lines to connect the same with United States 
ports. The project, as described by its promoters, is 
" to construct a line of railroad from some point near 
the mouth of the Magdalena River, which empties into 
the Caribbean Sea, in the United States of Colombia, 
southwardly along the eastern flank of the Andes and 
the head waters of the Amazon to points in Peru, thence 
to connect with the Peruvian and Argentinian system 
of railroads, at present in operation or under construc- 
tion. Prom the mouth of the Magdalena River steam- 
ships will be run to the southern point of Florida and 
to New Orleans, whence will extend railroad connec- 
tions to our own chain of railroads.'' 



Both the Anglo-American and the Bennett-Mackay 
cable companies are beginning to deliver messages in 
typewriting, the operators taking them from the lines 
directly upon the typewriter. 



Electrical, 

I. How strong a current is used to send a message 
over an Atlantic cable ? A. Thirty cells of battery 
only, equal to thirty volts. 

3. What Is the longest distance over which conver- 
sation by telephone is daily maintained ? A. About 
750 miles, from Portland, Maine, to Buffalo, New 
York. 

3. What is the fastest time made by an electric rail- 
way ? A. A mile a minute, by a small experimental 
ear. Twenty miles an hour on street railway system. 

4. How many miles of submarine cable are there in 
operation 1 A. Over 100,000 miles, or enough to girdle 
the earth four times. 

5. What is the maximum power generate 1 by an 
electric motor? A. Seventy-five horse power. Expe- 
riments indicate that 100 horse power will soon be 
reached. 

6. How is a break in a submarine cable located ? A. 
By measuring the electricity needed to charge the re- 
maining unbroken part. 

7. How many miles of telegraph wire in operation 
in the United States ? A. Over a million, or enough 
to encircle the globe forty times. 

8. How many messages can be transmitted over a 
wire at one time ? A. Four, by the quadruplex system, 
in daily use. 

9. Ho sv is telegraphing from a moving train accom- 
plished? A. Through a circuit from the car roof, in 
ducing a current in the wire on poles along the track. 

10. What are the most widely separated points be- 
tween which it is possible to send a telegram ? A. 
British Columbia and New Zealand, via America and 
Europe. 

II. How many miles of telephone wire in operation 
in the United States? A. More than 170,000, over 
which 1,055,000 messages are sent daily. 

13. What is the greatest candle power of arc light 
used in a lighthouse ? A. Two million, in the light- 
house at Houstholm, Denmark. 

13. How many persons in the United States are en- 
gaged in business depending solely on electricity ? A. 
Estimated 250,000. 

14. How long does it take to transport a message 
from San Francisco to Hong Kong ? A. About fifteen 
minutes, ma New York, Canso, Penzance, Aden, 
Bombay, Madras, Penang, and Singapore. 

15. What is the fastest time made by an operator 
sending messages by the Morse system ? A. About 
forty-two words a minute. 

16. How many telephones are in use in the United 
States ? A. About 300,000. 

17. What war vessel has the most complete electrical 
plant? A. United States man-of-v?ar Chicago. 

18. What is the average cost per mile of a trans- 
atlantic submarine cable ? A. About $1,000. 

19. How many miles of electric railway are there in 
operation in the United States? A. About 400 miles, 
and much more under construction. 

30. What strength of current is dangerous to human 
life? A. Five hundred volts, but depending largely on 
physical conditions. — Age of Steel. 



the body. In five days after this they refuse all vege- 
table food. Soon thereafter the animal assumes a per- 
fect form. Next spring 35,000, at 30 cents per dozen, 
will be my reward. Figure it yourself, says the enthu- 
siastic frog farmer, and see if there is any money in 
batrachia, alias frogs. 



A modified Westinluster Abbey for Waslilngton, 

In the Senate, recentlj', Mr. Dolph offered the fol- 
lowing resolution -. 

Resolved, That the Committee on the Library be 
directed to inquire into the advisability of the erection 
by the government of the United States, at the city of 
Washington, of a memorial hall, at which shall be 
received and preserved such statues and portraits of 
public men and eminent citizens of the United States 
and such historic paintings and other works of art as 
may be provided by law ; and to report by bill or 
otherwise. 

" I have offered this resolution," said the senator, 
" for the purpose of directing the attention of the 
Committee on the Library to the subject covered by it. 
It seems to me that a moment's reflection will satisfy 
any one that the erection of such a hall by the gov- 
ernment at the capital and the making of such a col- 
lection of statues and portraits is not only appropriate, 
but is important. Suppose at the beginning of this 
government, a century ago, such provision had been 
made and there had been collected the portraits of the 
men who signed the Declaration of Independence, or 
of those who composed the Constitutional Convention, ; 
of the fathers of the country, those members of the 
cabinet and of the Senate and of the supreme bench 
who laid the foundations of our present greatness, 
what an object of interest it would be to the hundreds 
of thousands of citizens who visit the capital every 
year; and I see no reason to believe, if such provision 
should be now made, if we should now enter upon this 
work, that one hundred years hence such a collection 
might not be of equal interest. 

"But there is another view of this subject which 
ought to be taken into consideration. We already 
need such a hall for the collection we have. The hall 
in this capitol which is devoted to the reception of 
statues of eminent men from the States is already 
filled, and when the States not already represented 
there shall have exercised their privilege of sending to 
it statues of their eminent citizens, it will be over- 
crowded ; and the room is already needed for other 
purposes. 

" Then, the portraits of the presidents of the United 
States are becoming so numerous that they cannot be 
hung to advantage in the presidential mansion, and if 
the practice of securing the portraits of the heads of 
departments shall continue, as it probably will, those 
in charge of the department buildings will not know 
what to do with them, 

" So, I say such a hall is already needed. England 
has her Westminster ; other nations have their edifices 
where their citizens can make pilgrimages to the tombs 
of their poets and philosophers and lawyers and states- 
men and kings, or can look upon their likenesses chis- 
eled in enduring marble or painted by eminent artists 
upon canvas. Let the United States have a hall, not 
for burial purposes, but where the pilgrims to the 
national capital in coming generations may look upon 
the forms or pictures of the eminent men of the repub- 
lic, whom a great and free people delight to honor on 
account of their patriotic services to the country." 



Frog Farming. 

A new industry has sprung up latterly, which prom- 
ises, we are told, profitable results. It is frog raising. 
A farm for this purpose at Menasha, Wis., is in full 
operation and stocked with 2,000 females, which are 
capable of producing from 600 to 1,000 eggs at a time. 
The owner of the farm gives some other interesting 
facts relative to the frog's habits which are not gene- 
rally known. He says : 

In ninety-one days the eggs hatch. The thirty-ninth 
day the little animals begin to have motion. In a few 
days they assume the tadpole form. When ninety-two 
days old, two small feet are seen beginning to sprout 
near the tail, and the head appears to be separate from 



Proper Care of Carriages. 

There is no varnish made that will hold its brilliancy 
more than six months. A carriage should be revar- 
nished every six months to keep it exactly in fine 
order. If revarnished once a year, it will preserve the 
undercoats from damage. But there are circumstances 
that render revarnishing necessary at more frequent 
intervals. If one has not a suitable carriage house 
separate from the stable, the ammonia from the stalls 
or the manure pile, or perhaps from decaying vegeta- 
bles, has united with the oil in the varnish and gradu- 
ally dissolved it or burnt it. We have known it done 
in one night, so that the whole surface exposed to the 
ammonia was shriveled up in small brown, crisp rolls. 
We knew a case where a gentleman left his horse and 
buggy standing in front of a distillery for half an hour, 
and when he returned one side of his buggy was com- 
pletely covered with what looked like rust, but which 
was simply the remains of the decayed varnish. The 
oil had been consumed, leaving only the gum crumbled 
up in burnt crisp flakes. Some people do not take the 
pains to wash the mud from a carriage soon enough 
after using, but permit it to dry, when the mud acts 
like a sponge and absorbs the oil from the varnish. 
Some people wash the carriage with soap, and we 
have even known hot water used. For suchacts of 
stupidity there are no words to express disgust. Some 
people seem to regard varnish as a kind of high polish, 
put on by hard rubbing, and the more rubbing it gets 
the brighter it ought to look. The number of people 
who are absolutely ignorant about varnish is some- 
thing astonishing. — I'he Stable. 



PHOTOGEAPHIC NOTES. 

Gelatine Lantern Slides. — For architecture, plana, 
diagrams, engravings or part of an engraving, a rough 
and ready way of preparing a transparency for the 
lantern is as follows : 

Procure a sheet of colorless gelatine about the sub- 
stance of thick writing paper, and place it directly over 
the subject to be copied. Fix the corners with draw- 
ing pins to prevent any slipping, and then go over all 
the lines with a sharp-pointed tracer. A large needle 
fixed in a wooden handle will do, but the point should 
be lightly ground on a stone to take off the polish. 
Now take a small quantity of black lead or lamp black 
on the tip of the finger and rub over the tracing, and 
you will then have an exact copy of the original. It 
may, if necessary, be colored with moist water colors, 
using the transparent ones only. The gelatine should 
be then mounted between two glass plates. 

By coating a piece of glass with dissolved gelatine 
the same effects may be obtained, but the subject to 
be copied and the surface to be traced being a greater 
distance apart, you may not get so truthful a tran- 
script. Instead of using a tracing needle a copying ink 
pencil will answer, or a very fine-pointed pen, with 
Indian ink or lamp black (water color), strong in pig- 
ment. This last is perhaps the most satisfactory as 
regards intensity.— Joseph Phillips in The Optical 
Magic Lantern Journal an d Photographic Enlarger. 

A New Toning Bath for Q-elatino-Chloride Printing- 
out Paper. — Herr A. Stieglitz recommends, in Liese- 
gang's " Amateur Photograph," the following toning 
bath for aristo paper, giving quickly beautiful blackish 
tones : 

Chloride of gold 0'25gramme. 

Nitrate of uranium 0'25 " 

Bicarbonate of soda 5 grammes. 

Distilled water 300 c. c. 

The bath should be used at once, because it does not 
keep. The pictures should be printed very deeply, 
and before toning they should be washed in at least six 
changes of water. Fixing is done in 

Hyposulphite of soda 1 part. 

Water 5 parts. 

Ammonia several drops. 

The prints will be toned within two minutes. 

Photomicrography. — At present, according to Dr. 
Zettnow, green sensitized erythrosin plates are used for 
photomicrography, a green colored screen being in- 
serted between illuminant and microscope. Dr. Zett- 
now uses erythrosin plates and a solution of 

Nitrate of copper IBOgrammes. 

Chromic acid 14 c. c. 

Water to make up 350 " 

With this solution a plane parallel glass vessel, with 
about one-half inch distance of the glass sides, is filled. 
Professor Eder uses eoside of silver plates for the same 
purpose. These are prepared by soaking ordinary 
gelatino-bromide plates for two minutes in the follow- 
ing solution : 

Solution of crystallized eosin (1 : 1000) 25 c. c. 

Solution of nitrate of silver (1 : 80) 1 " 

Ammonia lto2 ^' 

Water 75 " 

The green colored screen consists of a mixture of 
indigo, sulphuric acid, and picric acid, the develop- 
ment being by preference carried out with the well 
known mixture of pyrogallic acid and soda. The ery- 
throside of silver is prepared by Dr. Zettnow as follows: 
1 gramme of the coloring matter is dissolved in 300 c. c. 
of water, the solution heated up to 60° or 80° C, and 
then is added a solution of 1 gramme of silver nitrate in 
10 c. c. of water. The precipitate is allowed to settle, 
and, after cooling, the solution is filtered. The wash- 
ing of the precipitate on the filter is continued until 
the filtered liquid appears colorless. Then the filter is 
pierced, the precipitate being sputtered off and so 
much diluted with water that its volume amounts to 
250 c. c; 1 c. c. of the well shaken liquid, in which the 
finely divided silver compound has been evenly swelled, 
being therefore equal to 4 m illigrammes of the originally 
taken coloring matter. 

An Excellent Gold Bath for Albumenized Paper. — 
The following toning bath is recommended by E. Kiew- 
ning, an experienced professional photographer, as 
absolutely certain, giving brown to bluish tones, ac- 
cording to the degree of its concentration and the time 
the prints are allowed to remain in it : 

Water 600c,c. 

Chloride of gold 4 grammes. 

Potassium chloride 60 

This having been made up, add 

Shaved, chem. pure chalk (carbonate of lime).. 20 '* 
The mixture is allowed to ripen for three or four days 
in the dark, and with occasional shaking ; it is then 
ready for use. To tone one sheet of albumen paper, 
10 c. c. of this solution are diluted with 300 c. c. of 
water. If it is desirable to tone quicker, only 150 c. c. 
of water are added. The bath tones well and evenly 
to the last drop, especially in summer at high tem- 
perature, where the use of carbonate of soda in the 
gold bath seems not to be recommendable on account 
of its rapid decomposition. The above toning bath 
will prove to be very useful. — H. E. Gunther in Photo. 
News. 
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THE SUBMEBGEB BAILWAY OF ONTON ON THE 
COAST OF SPAIN. 

The mines of Onton, near Bilbao, north Spain, have 
long been celebrated for their richness in the yield of 
iron ores suitable for the manufacture of steel, but 
great trouble has heretofore been experienced in the 
shipment of the mineral on account of the difHculty of 
placing it on board of the ships. England and the Con- 
tinent are the great markets for this product. The 
coast adjacent to these mines is high and rocky, ex- 
posed to the full force of the sea, there being no har- 
bors in the immediate vicinity. At the foot of the rocks 
there is a sloping shore which extends out to a consid- 
erable distance, with an even grade. It is upon this 
incline that the remarkable railway we are about to 
describe has been constructed. 

The roadbed of the railway has a length of about 650 
feet and a width of 20 feet, upon which two sets of 
parallel tracks, each 3)^ feet wide, are placed, constitut- 
ing a four-rail railway. The grade is five feet to the 
hundred. The car which traverses this railway, and 
upon which the ore is conveyed from the cliffs to the 
ships, consists of a high metallic tower made in the 



the tower, by its own gravity, begins to move down the 
inclined railway, and the gate of the chute automati- 
cally closes. The tower continues to glide down the 
inclined railway through the water, until it reaches the 
side of the ship, which is anchored fore and aft, and 
then by the throw of a lever, the platform of the tower 
being inclined, the whole load upon the platform is 
almost instantly deposited upon the ship, going down 
through suitable slides into the hold thereof. As soon 
as the discharge of the load takes place, the counter- 
balancing cars begin to draw the tower inward again 
toward the shore, and thus the operation of moving 
the tower back and forth automatically, and automati- 
cally loading and discharging itself, is carried on with 
the greatest success. 

It is said this railway operates even when the sea is 
extremely rough. It certainly is a bold undertaking, 
and reflects the greatest credit upon its constructor, 
Mr. D. M. Alberto de Palacio. The platform carries 
tor its load one hundred tons of ore. It is said that 
5,000 tons of ore per day can be put on shipboard by 
means of this apparatus, the total cost of which was 
only $18,000. 



by vast tracts of country, were nevertheless carrying 
nn au active correspondence. But a greater surprise 
was yet to come. Not only did the kings of Assyria 
and Babylonia correspond with the Egyptian monarch 
in the language and writing of their own country, but 
continuous literary intercourse in the same language 
and writing was being carried on throughout the whole 
length and breadth of Western Asia ; in short, the 
whole civilized world of the past was as closely knit 
together in literary intercourse as they were in these 
modern days of the penny post. Nothing could happen 
in the distant world or far Orient without its being 
immediately conHuuuicated to the Egyptian court. 

■♦«■>» ■ 

Corrosion. 
The purest water often is the most active in corrod- 
ing and pitting plates, and this makes it probable 
that the active substance, in souie cases at least, is 
air. It is well known that water is capable of dis- 
solving a considerable amount of air, in fact, it is 
this dissolved air that enables fish to breathe. It 
is not so widely known, however, that the oxygen of 
the air is more soluble than the nitrogen. If a small 




THE SUBMERGED RAILWAY OF ONTON, ON THE COAST OF SPAIN. 



form of a pyramid having a wide triangular base. The 
tower is mounted on wheels, which run upon the 
quadruple railway track before mentioned. The plat- 
form of the tower, upon which the load of mineral is 
placed, is about 70 feet high from the track, a height 
■which is sufficient to rise above the decks of ordinary 
vessels when the tower is run alongside thereof ; and 
from the platform the discharge of the ore is made di- 
rectly into the holds of the vessels. This great rolling 
tower is operated automatically. It is connected to 
the shore by means of a strong wire cable, which passes 
over pulleys fastened to the rocks. At the landward 
end of the cable there are attached some weighted cars 
that move up and down upon an incline, as shown in 
our engraving. These form a counterbalancing weight 
for pulling the tower when empty in toward the 
shore. 

The mineral to be loaded upon the vessels is brought 
from the mines, which are not far distant from the 
coast, upon rope railways mounted upon posts, as seen 
in our engraving. From the mineral dumps upon the 
rocky heights the mineral is conveyed part way down 
the cliff through a chute, the end of which projects be- 
yond the cliff, and when the empty tower is drawn to 
shore by the weighted cars before mentioned, it auto- 
matically opens an end gate in the chute and allows 
the mineral to drop upon the platform in a continuous 
stream until a weight of ore sufiBcient to overcome that 
of the counterbalancing weight or weighted cars has 
fallen upon the platform ; and when this takes place. 



We are indebted for our engraving to La Ilustraoion 
Espunola. 



Curious Tablets in Clay. 

Professor Sayce. lecturing at Manchester recently, 
said a marvelous discovery had lately been made in 
Egypt. They had been suddenly brought face to face 
with tlie civilized world as it existed in the days when 
the Israelites were groaning under the burdens of their 
Egyptian taskmasters. They could handle the very 
letters that were written by the princes and governors 
of Canaan when as yet Joshua was unborn, and they 
could trace the course of events that led to the mission 
of Moses and the exodus of Israel out of Egypt. On 
the eastern banks of the Nile was a big line of mounds, 
known to the natives under the name of Tel-el-Aiuarna. 
About two years ago some natives, while going on 
with their work of disinterment, discovered among the 
foundations a number of clay tablets covered with 
characters the like of which had not previously been 
seen in the land of Egypt. He was able to see some 
that were half obliterated, and found that they con- 
sisted of letters and dispatches written in Babylonian 
characters and in the language of Babylon. Some of 
the letters showed that they must have been written 
about 1430 B.C., or about a hundred years earlier than 
the date assigned by Egyptologists to the Exodus. It 
was sufficiently startling to learn that at this early 
period of history the chief sovereigns of the civilized 
world, separated tkoug^h they were from one another 



quantity of water be shaken up in a bottle, it dis- 
solves some of the inclosed air, and when this is after- 
ward driven off by boiling, and analyzed, it is found 
to consist of oxygen and nitrogen in the proportion of 
1 to 187, instead of 1 to 4, as in the natural air. Thus 
the dissolved air, being more than twice as rich in 
oxygen as common air is, and being brought into more 
intimate contact with the metal by means of the water 
that holds it in solution, exerts a correspondingly 
more noticeable effect. It is probable, too, that water 
plays some other important action in connection with 
the oxidation of metals, for it has been found by re- 
cent experiments that pure oxygen will not combine 
with things that it has the greatest affinity for, pro- 
vided it is perfectly dry. Even the metal sodium, 
which has an intense affinity for oxygen, may be 
heated in it to a very high temperature without com- 
bination, provided sufficient precautions are taken to 
exclude the slightest trace of moisture. It appears, 
therefore, that water plays a most important part in 
the oxidation of metals by air— a part, indeed, that we 
cannot explain, and that we really know but little 
about.— 2%e Locomotive. 

The United States squadron, consisting of the war 
ships Chicago, Boston, Atlanta, and Yorktown, reached 
Lisbon recently, after a very satisfactory passage from 
Boston. They proved to be good sea boats and eco- 
nomical in fuel when run at moderate speed. From 
Lisbon the squadron goes up the Mediterranean, 
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IHFBOVEB FOKTABLE LAMP. 
Father Di Marzo's portable lamp resembles the Ger- 
man student's lamp ; but it is based on an entirely new 
principle. The former is actuated by pneumatic pres- 
sure, whereas Di Marzo's lamp is actuated by an auto- 




OIL LAMP CHANBELIEK. 

matic valve, which by itself opens and closes as the 
lamp is lighted or extinguished. This lamp dispenses 
with the sliding cylinder; it has an opening on the 
top of the oil chamber, and the oil is poured into it, 
the same as in an ordinary lamp ; thus doing away 
with the inconvenience of having to pull out the 
cylinder, fill it, shut it, replace it, and open it to let 
the oil to the burner. The upper cut shows a suspen- 
sion lamp ; it has an elevated oil chamber in the shape 
of an ornamental vase, capable of containing from two 
to five gallons of oil. These lamps can be made with 
two, three, or any number of 
burners, and are susceptible 
of all the forms of gas chan- 
deliers ; their illuminating 
power varies from fifty to 
two thousand candle power. 
Owing to the immense pro- 
portions which central 
draught burners have ob- 
tained, this lamp is called 
upon to play a great role in 
the system of illumination. 
Heretofore, burners of large 
proportion presented an in- 
surmountable barrier to their 
success, by the fact that, con- 
suming a large quantity of 
oil, the level in the lamp soon 
lowered, and consequently 
the flame would lower also ; 
but in this system, the oil is 
kept constantly near to the burner, and in measure 
as it is consumed by the flame it is immediately sup- 
planted by a fresh supply. By this means the burner, 
no matter how large, will give always a brilliant light ; 
but by far the most important advantage which this 
system offers is its safety. In most lamps, when the 
level of the oil is lowered, the luetal or glass itself 
becomes a conductor of heat, which by its action trans- 
forms the oil into gas, and if there be no means of 
escape, when it has accumulated in sufiBcient quantity, 
it will break the vessel, and an explosion will follow. 
The small supply tube used in this system prevents 
this from occurring. For further particulars, address 
the patentee, Father Vincent di Marzo, Louisville, Ky. 




AN IHPBOVED CAKPET EXHIBITOB. 
A display rack for carpet?, oil cloth, shade cloth, 
etc., in salesrooms, by means of which the material 




may be drawn from the roll as required for display or 
sale, and automatically rewound when desired, is illus- 
trated herewith, and has been patented by Mr. New- 
ton H. Traver, of No. 99 Pitcher Street, Detroit, Mich. 
The standards are preferably made in girder shape or 
of I-bars, with ratchet notches upon one face in the 
edges of their flanges, the standards being introduced 
at the base into short sockets secured to the floor, and 
into long sockets attached to the ceiling, whereby the 
standards may be readily adjusted to rooms of varying 
heights. Upon the flanges of each standard a bracket 
is held to slide, by means of lugs and a key, so that 
the brackets may be expeditiously and conveniently 
detached whenever desirable, while the brackets are 
locked to the standards at various points in the height 
of the latter by pawls which enter the notches in the 
standard.^. In the upper edges of the left hand 
bracket is a recess adapted for the reception of one 
end of a reel shaft, a spring-controlled lock lever act- 
ing as a brake to prevent the revolution of the reel 
shaft when not desired. Upon the reel shaft, between 
the brackets at the right hand end, is a spur wheel, 
and at each side of the center is an adjustably mounted 
disk, with pins on their inner faces, between which 
the roll of carpet, etc., is held, the pins entering be- 
tween the folds. Upon a spindle secured to the inner 
face of the right hand bracket is loosely mounted a 
drum containing a coil spring, as shown in the small 
view, one end of the spring being attached to the 
spindle, aud the other end to the inner face of the 
drum. Upon the outer edge of the drum are teeth 
adapted to mesh with the spur wheel of the reel shaft, 
and upon the outer face of the drum is pivoted a pawl. 
Upon the inner face of a rear projection of the right 
hand bracket is formed an arc-shfiped projection, the 
concave edge being upward, and having a series of 
ratchet teeth, with which the pawl of the drum con- 
taining the coiled spring contacts. The arrangement 
is such that the carpet may be drawn downward, and 
thus held in locked position as desired by the opera- 
tion of pawls, or be drawn further and released, when 
it will be rewound by the action of the drum spring. 
To guide the carpet in rewinding, a guide shaft is 
journaled upon arms of the brackets, and provided 
with a movable sleeve. Two or more devices may be 
placed on each set of standards, one above tiie other, 
and when it is desired to unroll quite a length of ma- 
terial, the drum may be readily thrown out of gear 
with the reel shaft. 



IBAVEB'S CARFEI EXHIBITOB. 



Steamship Speed at Half Poiver. 

It has frequently been stated that a prominent ad- 
vantage of twin screw steamers is their securitj- against 
complete disablement in case one of the engines breaks 
down, added to the fact that with one engine the ves- 
sel can be propelled at about three-quarters of the 
usual speed. A good illustration of these statements 
has recently been furnished by the Inman steamer 
City of New York, which broke one of the crank pins 
of the port engine on her last eastward trip, and fin- 
ished the voyage with her starboard engine. A com- 
parison of the daily runs under these circumstances 
with three daily runs of the preceding eastward trip 
gives the following results : 



Daily runs— nautical miles. 

With both With one 

engines. engine. 

.. 474 375 

....461 382 

. . 417 853 



Ratio. 

0-791 
0-829 
0-844 



Total and averages . . 1,109 1,352 0-820 

The above table further illustrates the enormous cost 
which the ocean racers must pay to produce their fine 
records and the comparatively slight increase in speed 
obtained by doubling the propelling power. 

■»<»»♦ 

A LEAK STOPPER FOB VESSELS. 
A device adapted for closing openings below the 
water line in the hull of a vessel, and specially fitted 
for closing such openings made by a shot, is shown in 
the accompanying illustration, and has been patented 
by Mr. William Winchester, Fig. 1 showing the device 
in section as applied on the hull of a vessel, and Fig. 2 
showing it suspended before a break in the vessel. A 
head, consisting of two circular pieces of rubber or 
other flexible material, is attached to the outer end of 
a threaded shaft to form a spaced upper and lower 
wall, between which the outer ends of spaced ribs are 
secured, the free inner ends of the ribs being pivoted 
in a hub on the outer end of the shaft, the head thus 
partaking of the form of an umbrella with concealed 
ribs. At the outer end of the shaft is a plate to limit 
the outward spread of the head, and an eye to receive 
one end of a rope, there being also another eye for a 
rope at the inner end of the shaft, by means of which 
it is suspended in horizontal position. A sleeve is held 
to slide loosely upon the shaft, and in this sleeve are 
longitudinal recesses in which are pivoted the inner 
ends of stretcher bars, adapi;ed to extend outward to 
within 8 suitable distance of the head, the stretcher bars 
being normally held partially extended by springs in the 
sleeve. A locknut is screwed upon the inner end of the 
shaft, to which also a float is attached by a short rope. 
When the shaft is lowered horizontally over the side 



of a vessel in proximity to a leak, the water passing 
through the opening draws the float into the hull, and 
the stretcher arms close upon the shaft sufficiently for 
them to pass in with it through the opening until the 
head is brought in contact with the outer surface of 
the hull, when the stretcher arms expand and engage 
with the inner surface of the hull. The inner suspen- 
sion rope being then disengaged the lock nut is 
screwed forward from the inside ol the vessel against 
the sleeve, drawing the head tightly against the out- 
side of the hull around the opening. 




WINCHESTEB'S LEAK STOPPEB FOB VESSELS. 

For further information relative to this invention 
address Mr. William Winchester, in care of United 
States Navy Pay OfBce, San Francisco, Cal. 

^ I ■ I » ■ 

AN IMPBOVEB STBAW-BTJENING STOVE. 

A stove especially designed to burn straw, stubble, 
or barn refuse, in which there are no pipes liable to 
easily clog with soot, and the free escape of the ashes 
is provided for, is represented in the accompanying 
illustration, and has been patented by Mrs. Martha A. 
E. Myers, of Albia, Kansas. The base plate has a hook- 
shaped flange to receive the marginal lip on the upper 
edge of a removable ash pan, which has a front lip pro- 
jecting beyond the fuel magazine, and covered by a 
damper, by removing which a shovel may be used to 
take out the ashes. There are also holes in the rear 
wall of the ash pan to give draught to the stove from 
below, and the base plate projects rearward from the 
fuel magazine sufficiently to support a hot water heater 
next the magazine, the heater being readily attached 
or removed. The main corner standards are bolted to 
the base plate and to the plate above the fuel maga- 
zine. The base platehasan upwardly extending flange 
to hold the fuel magazine in position after it has been 
pushed to place between the front standards, a vertical- 
ly movable ring above the magazine being adjustable to 
make a tight joint therewith and confine the products 
of combustion, except as they are allowed to escape 
through passages provided by the dampers. Two mag- 
azines are supplied with each stove, to allow one to be 
filled with straw or other light fuel while the other 




MYEBS' STBAW-BUBNING STOVE. 

magazine is in use in the stove, the magazine being 
made principally of sheet metal, and having at the cen- 
ter of its bottom a draught opening operated by a stem 
or handle extending through the front wall of the mag- 
azine, with other dampers in its side walls. The oven 
above is narrower than the stove body, and has an 
arched top, providing a hot air chamber around the 
sides and top of the oven, such chamber having com- 
munication with the fuel magazine through openings 
controlled by dampers, and having an outlet to any 
suitable chimney flue or to the atmospliere- 



© 1890 SCIENTIFIC AMERICAN, INC. 



38 



^mntxixt ^mtxian. 



[January i8, 1890. 



THE SITE FOE THE WOELD'S FAIE IN NEW YOEK- 

The view we give to-day of the Hudson River front 
of the noble site selected by the New York World's 
Fair committee affords a good representation of 
the almost idea] beauty of the location and some of 
the obvious advantages it possesses. The river here is 
from sixty to seventy feet deep, close up to the shore, 
and nearly a mile wide. The unsurpassed waterway 
it affords to the interior of the Empire State led De 
Witt Clinton to the building of the Erie Canal, where- 
by the agricultural productions of the West were first 
brought practically within reach of the markets of the 
world. The plateau to the right has an average ele- 
vation of about 100 feet, and, according to the plans 
of the site committee, some 250 of the u93 acres to be 
included in the area devoted to the exposition are upon 
this plateau, the front of which upon the river is de- 
fined by the magnificent Riverside Drive, than which 
there is probably no more picturesque avenue in the 
world, so near to the heart of a great city, although 
yet but slightly built upon. Anywhere here one can- 
not help but feel himself in immediate personal touch 
with life at one of the world's centers, for he is, in fact, 
almost in the midst of it, and can at the same time en- 
joy views and scenery which will equal the most lovely 
reaches of the Rhine. In truth, it is the elevation of 
the surface and the rare beauty of this portion of the 
city that has so exalted its pecuniary value as thus far 
to preserve it from the march of building improvement, 
and made it possible to locate the great fair upon the 
choicest portion of Manhattan Island. 

In addition to this splendid plateau, more than 100 
acres of land to the north and east of Central Park are 
included in the proposed site, all entirely level, and of 
the grade of the city streets, the whole space it is thus 
far intended to occupy amounting to 393 acres. The 
total area of the Champ de Mars, in which the late 
Paris exposition was held, is only 325 acres, and of this 
area only 125 acres were occupied by the buildings of 
the exposition. But the site is by no means limited to 
the 393 acres it is now definitely intended to occupy, 
for it is easy to see, on looking at a map of thela.nds, 
that considerably more might be taken without much 
additional cost, the plans of the committee thus far 
covering only the lands most readily available, for 
which consents have been mainly obtained, and on 
which there are now but few and inexpensive struc- 
tures. 

The bill which the New York State legislature is 
asked to pass, and to which there is no likelihood of 
serious opposition, places the world's fair in New York 
City, for the first time, on a solid financial basis, and 
one which needs only the appropriate national legis- 
lation to render it morally certain that the project will 
be creditably carried out, short as is the time for pre- 
paration. The city is to issue its bonds for ten million 
dollars for fair purposes and for the completion of the 
Metropolitan and National History museums, which 
will be most important adjuncts, thus making, with 
the five million dollars already subscribed, a sum of 
fifteen million dollars practically at once available. 
Prompt work is indispensable, but, with ample means 
at hand, great things can be done by the right men in 
a short time, and there is no reason to doubt even this 
amount of money would be doubled were it necessary 
for the attainment of the highest success. The bill 
which the legislature is asked to pass also provides for 
the temporary closing of streets as may be deemed ex- 
pedient, for the diversion to other routes of railway 
lines at present running through the proposed grounds, 
for bridging streets or avenues as may be needed, and 
for especial means of so connecting our two great 
museums with the fair that they will be a part of the 
whole. 

To have the fair in New York, however, it is neces- 
sary the government should indorse the project, al- 
though New York asks no financial aid from Wash- 
ington. To obtain the desired participation of exhi- 
bitors from other nations, the fair must have an inter- 
national character, such as can be given to it only by 
an act of Congress. Other cities have come forward, 
by their representatives, asking Congress to designate 
other localities than New York for the fair, but it is no 
disparagement to the claims of any of them to point 
out the unequaled advantages afforded by New York 
City for its financial success, and its value as a pro- 
moter of our export and manufacturing trade, in con- 
nection with the incomparable location which has been 
selected as its site. As Mr. Depew said before the 
Senate committee, the exhibition must be so compre- 
hensive as to fitly present all that we have and all that 
we can do, and so broadly national and hospitable as 
to invite and secure the attendance of every other 
nation ; it must impress upon the world the fact that 
we can supply the articles needed foritsnecessitiesand 
its luxuries, as well and as artistically made, and as 
eheaply sold, as they can be purchased anywhere else. 
The attendance of a large number of foreigners, and 
their free participation as exhibitors, as well as exam- 
iners of the products of American industries, is to the 
last degree desirable, and it will not be contended that 
any other place affords the advantages of New York in 
this respect As for the home attendance, the daily 



visitors, who are expected not only to pay the expense 
of the exhibition, but whose very presence is necessary 
to insure its success, there is nowhere else on the con- 
tinent any place where it is likely such crowds could 
and would assemble and be so comfortably taken care 
of as at the site selected. 

At the Paris exposition the largest attendance at any 
one time was on the closing day, when 400,000 people 
visited the great show, but 200,000 visitors in a single 
day was a frequent occurrence. At the Philadelphia 
exhibition of 1876 the largest attendance on any one 
occasion was on " Pennsylvania day," when 186,000 visi- 
tors passed the turnstiles. But the grounds selected 
for the fair in New York even surpass those on which 
the great exposition was held in Paris for accessibility 
by large crowds of people. The convenience of access 
by the river front, as shown in our view, will be at 
once recognized, but every New Yorker will as quickly 
remember the signs exhibited in all the elevated rail- 
way trains, stating that they carry 500,000 passengers a 
day. The fact is that they now carry considerably 
more than this every day, in trains which go through 
the fair site itself or close to it. Then there are the 
trunk lines of railroad on either side — the main track 
of the old Hudson River road at the water's edge, and 
the four-track partially sunk roadway to the Grand 
Central Depot forming the eastern boundary, with rail- 
way connections to every point in the United States, 
and with convenient points for turnouts and stations 
sufficient to accommodate any possible number of pas- 
sengers. In addition to these facilities, to speak of the 
horse cars, and the many thousands which they now 
carry daily past the fair site, is but to suggest again the 
main fact of all, that there are more than one million 
residents within easy walking distance of the grounds, 
and quite three millions within a distance the walking 
of which could not be counted a hardship. 

There are no inconsiderable natural difficulties, but 
there are also wonderful possibilities, in the site itself 
selected by the New York world's fair committee. It 
is in every way worthy of the greatest exhibition the 
world has yet seen, is so situated that it will probably 
command a larger attendance than would be possible 
anywhere else, and it will need to be a very good exhi- 
bition of art and industry which will not look poorly 
in comparison with what nature itself offers in this 
most favored location. 



Ttae Great Fair— the Transportation Facilities of 
Neiv York. 

Having looked at the proposed site for the fair, let 
us turn now to inquire as to the possible attendance 
a fair thus situated would attract, the facilities for 
housing those coming from a distance, and the rail- 
road capacity for comfortably handling large masses 
of people. 

The record of the Paris exposition shows the attend- 
ance to have been 30,000,000, of which only 3,000,000 
were strangers. Thus, 27,000,0'0 persons, or eight- 
ninths of the whole, came from Paris and its environs. 
From this it is evident that such an enterprise must 
look for its main reliance to its vicinage, that is to say, 
to the district lying within convenient reach. 

At least 300,000 people live within walking distance 
of it, and there are about 1,400,000 others who can 
reach the grounds for a 5 cent fare, and in not over 
thirty minutes from the remotest part of the city. 
Brooklyn, with a population of nearly 1,000,000, is close 
at hand. Its people have only to cross the bridge and 
take the elevated road ; cost, 8 cents ; time, 80 to 40 
minutes. All Long Island trains run to Long Island 
City. From this point the grounds are distant 85 
minutes; fare. Scents. Jersey City, Hoboken, and the 
towns lying adjacent thereto are within from 15 to 25 
minutes ; fare, 3 or 5 cents. New England people can 
be landed at the grounds by the New York, New Haven, 
and Hartford or New York City and Northern Rail- 
road. From New York State the West and Northwest 
and Canada can be brought direct to the grounds by 
steamboats from up river and from the rivers and 
coasts of many adjacent States by the New York Cen- 
tral, a spur running from the Park Avenue viaduct. So, 
too, with those coming in by the Baltimore and Ohio, 
Erie, Delaware, Lackawanna and Western, New Jer- 
sey Central, New York, Susquehanna and Western, 
West Shore, and Ontario and Western railroads. Pas- 
sengers have only to cross the ferry from the New 
Jersey shore. It will appear from this, of all the great 
roads running into New York City, not one but could 
land its passengers upon the fair grounds without any 
increase of fare. Within a 100 miles radius of the 
metropolis is an enormous population ; a recent esti- 
mate made by one familiar with this district goes to 
prove that between 50,000 and 60,000 excursionists per 
diem might be expected from this source alone. 

At the Paris exposition by far the largest business 
was done between 3 P. M. and midnight. In this 
country even a greater part of the population is occu- 
pied during business hours, and because of the conven- 
ience of the site and the excellent railroad service, this 
important class could visit the Fair after business 
hours. Throughout the land there is no site for a fair 
that can be compared with this, when convwiience of 



transportation for people and merchandise is consid- 
ered. 

The president of the New York Central Railroad es- 
timates that, taking the present site as a center, and 
within a radius of 200 miles, and including the sec- 
tions whence people may come in the morning and be 
back at night, there are 8,000,000 people. There is not 
in all the country such another populous district. 

Accessibility must be an important factor in ths 
selection of a fair site, and transportation facilities 
another. The enormous advantage of New York in 
the first particular has already been shown. As to the 
second we will now inquire. The same authority says : 
"The transportation problem is the one on which rests 
more than any other the success of an exposition. It 
has been the experience of Paris and of other great 
fairs that, at the close of the day, the visitors want to 
get away all at once. There is a gala day, for instance, 
and when the fair closes for the day there are 200,000 
tired, hungry, cross people, many with infants cling- 
ing to them, and all wanting to get to their homes. 
How are you to distribute these 200,000 ? An ordinary 
steam surface railway, in connection with other ap- 
pliances, would be doing very well if it had a train of 
ten cars every five minutes and carried sixty persons in 
each car. But that would make only 7,000 an hour. 
A cable road would be doing very well if, with its 
other business, it carried 6,000 people an hour. A sur- 
face road would not do so well. Cabs and carriages 
are wholly beyond reach. So that 25,000 an hour, I 
venture to say, on any calculation is the largest num- 
ber of persons that can be distributed, and it would 
take eight hours to distribute the whole 200,000. The 
next «?ay after that experience the fair would close." 

Such an enormous assemblage as this, which he inti- 
mates would utterly baffle the best efforts of the trans- 
portation managers of any other American city and 
choke every line of travel, could be handled from the 
New York site, owing to its wonderful accessibility and 
its multiplicity of means of transit, even more expedi- 
tiously than they were handled at the Champ de 
Mars. 

It is interesting in this connection to have the testi- 
mony of the transportation managers given in recent 
interviews as to what their respective roads are capa- 
ble of. Mr. E. B. Thomas, second vice-president of the 
New York, Lake Erie and Western, says : " We are al- 
ways equal to the work of moving our proportidn of 
extra travel with promptness and safety. The Erie is 
now taking 260 passenger trains a day in and out of 
Jersey City. I presume the whole of North River fer- 
ries will put on an extra service for a common discharge 
directly to the fair grounds in the vicinity of 110th 
Street. We can handle one hundred thousand now, 
and over." 

S. M. Williams, comptroller of the Central Railroad 
of New Jersey, says that " a very considerable propor- 
tion of the visitors to the fair would seek temporary 
lodging and hotel accommodation in New York. So 
hotel men and tradesmen will reap the main harvest. 
At the same time there will be a large addition to the 
daily traffic of leading railway lines. These passengers 
will ask, expect, and receive from the New Jersey Cen- 
tral reduced rates on the excursion basis. As for 
their water transportation, my present idea is that we 
shall issue on our tickets coupons good for river serv- 
ice on some one of the established up and down river 
lines thatare sure to spring into existence as a necessity 
of the exposition held on Manhattan Island. 

"There will be several of these steamboat lines besides 
hundreds of little independent craft that will operate 
to keep prices down. Few have any idea as to how 
this fair will develop and illustrate our river facilities. 
I am inclined to think these larger river steamboat lines 
will accommodate the increased traffic of the New 
Jersey Central, the Pennsylvania, the Erie, the Dela- 
ware. Lackawanna and Western, and the West Shore 
better than any changes in their several present ferry 
systems.'' 

The superintendent of the Delaware, Lackawanna 
and Western Railroad Company says: " We will be 
ready to accommodate all the traffic that will present 
itself. We moved 28,000 passengers Centennial day, 
and will be equal to any emergency of the future." 

H. W. Maxwell, of the Long Island Railroad, sajs : 
" The site as selected will be very convenient for Long 
Island, and many thousands of visitors may be depend- 
ed upon to come to the fair with their families fre- 
quently. We have a very heavy train service to ac- 
commodate this class of travel. We are always ready 
to increase our facilities when required. The Long 
Island systeuj. with its two ferries and Pine Street an- 
nex, is already prepared to transport immense num- 
bers conveniently either way." 

As to accommodations for visitors, it was pointed out 
at last week's hearing before the senate committee that 
while an influx of 100,000 strangers uncomfortably 
crowded the largest city outside of New York that has 
set up a claim for the fair, quite a million strangers 
were amply accommodated in the metropolis during 
the Washington Inaugural Centennial last April, their 
presence being scarcely noticed among the crowds that 
are a normal characteristic of its celebratioas, 
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At Coney Islaud, Rockaway, Long Beach, Long 
Branch, and the hundreds of resorts within an hour's 
ride of the metropolis, a million strangers might rea- 
dily find comfortable quarters amid the refreshing 
breezes of sea and sound and river, and in whatever 
direction they may be sojourning, find ready and direct 
transit to the site of the great fair. 

From the foregoing it is obvious that New York is 
the most favorable, indeed, the only practicable, site 
for a world's fair. First, because possessing superior 
facilities for the comfortable housing and carriage of 
multitudes, and again because it is the only location 
where such an enterprise could be rendered truly inter- 
national ; the record of all the world's fairs of mod- 
ern times showing not a single instance where success 
was achieved outside of a metropolis. 

^ « ■ ) > 

Tbe Great Fair— Addresses before tbe Senate 
Committee. 

On the 11th of January the first hearing before the 
senate committee took place in Washington, on which 
occasion the representatives from Chicago, St. Louis, 
and New York v,'ere present and made able addresses, 
in which the respective merits of the three cities were 
eloquently set forth. The deputation from New York 
consisted of a large number of leading citizens headed 
by Mayor Grant. Addresses on behalf of this city 
were made by Mr. Chauucey M. Depew, Mr. Bourke 
Cockran, Mr. Warner Miller, and others. We make a 
brief abstract from Mr. Depew's address : 

" No fair has ever been successful unless held in the 
metropolis of the nation which authorized the exhibi- 
tion. When freed from sectional ambitious or jealou- 
sies at home, we view with impartial eye the situation 
abroad. 

We all admit that exhibitions held for Great Britain 
at Liverpool or Manchester, for France at Lyons or 
Marseilles, for Italy at Florence or Naples, for Ger- 
many at Dresden or Leipzig, would be failures; while 
it has b-en demonstrated from past experience that 
exhibitions held at the metropolis of any country, like 
London or Paris, are successful in attracting all tliat 
there is of the country in which the city is located, as 
well as all the w rid beside. 

I saw two years ago an attempted universal exhibi- 
tion at Liverpool, and, while excellent in every way, it 
attracted little attention even in Great Britain ; while 
two looal exhibitions held within the past three years 
in London, one called "The Healtheries" and the 
other called 'The Italian," were almost equal to the 
French fair of last summer in attendance, in value and 
variety of exhibits, and in results. 

No one will dispute that New York is the metropolis 
of this continent. Its population, its resources, the 
repres -ntative character of its business, the fact that 
three-fourths of the imports of the country come into 
its harbor, all make it such. 

There is not a cotton or woolen mill, a furnace, 
forge, or factory, a mine at work or projected in the 
United States, which does not have its principal office 
in the city of New York. The conventions of all the 
trades, which are annually held for mutual benefit, 
take place in New York, and are all closed with an an- 
nual banquot, which I invariably attend. 

A panic in New York is the paralysis of the country. 
Prosperity in New York means immense freight upon 
the railways and enormous production from farm and 
factory and mine. New York simply records as the 
barometer the conditions of trade and production all 
over the country. 

To make a fair successful, a population Immediately 
in contact is absolutely necessary. The French fair 
had its 30,000,000 of visitors, and its 200,000 a day, be- 
cause it was in the midst of a great resident population, 
which, for a few cents, and with the least loss of time, 
could repeatedly visit the exhibition. St. Louis and 
Chicago present the most fallacious of arguments in 
their famous " circles of population.'' 

A circle about St. Louis, of 500 miles to the Gulf of 
Mexico and the Atlantic Ocean, may have 27,000,000. 
A similar circle about Chicago, to the North Pole and 
the Paciffc Ocean, may have 25,000,000. A similar circle 
about New York may have 22,000,000. 

A similar circle about Washington may have 
20,000,000, and without much diflBculty we shall have 
for the purposes of this fair, within these circles, three 
or four hundred millions of people, and yet not include 
over one-half of the present located population of the 
United States. 

A similar circle drawn with Peekskill as a center— a 
village upon the Hudson where I was born— takes in 
the Hudson River and the Mohawk valleys, with their 
continuous villages and cities and unequaled scenery, 
includes Boston and Philadelphia, and presents a com- 
pact population which in wealth, in ability to travel, 
in appreciation of exhibitions and determination to 
visit them, is unequaled anywhere in the country. 

But then Peekskill is deficient in hotel accommoda- 
tions and in internal lines of travel necessary to carry 
vast masses to a f;iir ground and to take them com- 
fortably away. The success of an exhibition is in 
populations in contact with the fair. 
T*ke a pgist centrally located at Jersey City, and 



draw about It a radius of equal diameter and ex- 
tent to a line drawn from a point on Lake Michigan 
around the boundaries of Chicago, and you have a 
larger population than there is in the city of Chicago. 
You cross the river by ferry, and ycu have on the 
island of Manhattan the city of New \ork, with 600,000 
more people than there are in Chicago. You cross 
to Long Island by the Brooklyn Bridge, and a circle 
again thrown out, covering the same territory on Ix)ng 
Island as is included in the boundaries of Chicago, has 
more population than there is in Chicago. 

So that, within what might properly be called the 
city of New York, there are three Chicagos and a half. 
Then, if you take Central Park as a center, and within 
a radius of 200 miles, including the distance where peo- 
ple can come in the morning and go back at night, 
there are 8,000,000 of people. The lunch basket and 
dinner pail brigade, who are the real supporters of a 
fair, and can get there for a minimum of five cents and 
a maximum of $2, to the number of not less than 
8,000,000, are tributary to the New York exhibition. 
That of itself makes it a phenomenal success, and can 
be met by no similar fact from any other place on the 
American continent. 

New York is situated, fortunately for such a purpose, 
on an island — a narrow island. From the fair grounds 
to the river on either side is a walk of fifteen minutes, 
or a ride of ten minutes in an electric car that is to be 
provided. And then, along the water front, there is a 
mile on either side of docks and piers where the largest 
ships can come up and transfer their products coming 
from abroad, and where visitors will find steamboats 
that will take them up the Hudson River, or over to 
Staten Island, or to Long Island, or down the East 
River ; where ferryboats will carry them to Jersey City, 
and there deliver them to the network of railroads cen- 
tering in Jersey City, and distribute them all over the 
United States. So that by the river on either side, in 
such close propinquity to the center of population, by 
the methods of travel already provided and those which 
will be provided, these 200,000 people can be distributed 
more rapidly than they were distributed from the 
Champ de Mars. 

Now, beyond all other things in the world, it is 
money that makes a fair a success ; it is the lack of 
money that makes it a failure. A fair cannot go on 
credit. It is too diffuse. It is not like a corporation 
that can sell its assets when it has no assets (laughter), 
that can sell its bonds, because everybody under- 
stands what it is. 

In New York we have $5,000,000 of subscriptions. 
The subscriptions are on a contract binding on the 
estates of the subscribers, and enforceable. The con- 
tract has been looked over by the most careful finan- 
ciers of the city of New York, and the solvency of the 
subscribers tested. Those who were not completely 
solvent (to the extent of several hundreds) have been 
wiped off, and there is still a bona fide and collectible 
assessment of about $5,300,000. 

The committee on legislation have unanimously 
adopted a bill asking the legislature to authorize the 
city of New York to expend $10,000,000 in buildings 
and grounds. There is no doubt about this authoriza- 
tion. 

It has been alleged against New York that she has 
no local pride. That is true. London has no local 
pride. Paris has no local pride. Immense aggrega- 
tions of people from different parts of the country, and 
largely representative of different sections, do not have 
local pride. But the people of New York do know 
(with their large views) what the exhibition should be ; 
and we are here to urge the selection of New York, 
not because we are New Yorkers, but because we want 
the fair to be a phenomenal national success. (Ap- 
plause.) Washington is unequaled in its avenues, in its 
public buildings, and we admit it. St. Louis has age, 
she has also an unequaled position in the great valley 
of the Mississippi, and we admit what she is and what 
she promises to be. Chicago is the most phenomenal 
development of urban progress that the world has 
ever seen, and we admit it. Not only in all that con- 
stitutes a great central and commercial metropolis, but 
also in the arts, and in culture, she has, in her forty 
years, gone forward with unequaled and immeasura- 
ble strides. All this we admit, and still we claim that 
New York is the great center. New York is the great 
metropolis. New York is the great representative city 
of America. New York has no sectionalism. New York 
has no jealousies. 

If the government should to-day appropriate to every 
family in the United States the money which would 
carry them to one place, with the distinct understand- 
ing that they could select no other, the vote, with a 
unanimity unequaled in the expression of desire, from 
Maine to the Gulf, from the Atlantic to the Pacific, 
among farmers, ranchmen, minemen, merchants, arti- 
sans, professional men, journalists, artists, would be, 
'Take me to New York.'" 

Mr. W. Bourke Cockran said : " The greatest exhibit 
that we can offer are two millions of human beings 
leaving their homes in the morning and returning to 



exhibit can be offered right at the gateway of the com- 
merce of this country. And it will be offered to him 
who visits the country, not as New York's exhibit, not 
as a source of gratification to our pride, but as an in- 
stance of what this vast country which lies behind us 
has done in building up the commercial metropolis of 
the country. It is for these reasons that we ask this 
exposition, not as a claim of the city, but as a submis- 
sion on the part of the city of such facts as the com- 
mittee should have in mind in deciding a question of 
such vast importance to the people of this country, 
and of such vast importance to the people of the whole 
civilized world. . . . 

We show beyond all that the broad avenues on 
which are the magnificent rows of buildings devoted to 
commerce and industry; beyond that the splendid 
temples devoted to worship ; beyond that the palaces 
that line the residential quarters of our cities, in which 
opulence and wealth are housed ; beyond that the 
wharves crowded with vessels from all cities of the 
world and where the flags of every nation rise and 
fall with every breeze ; beyond that the banks with 
their accumulated treasure in their vaults ; beyond 
every type and sign of wealth, we have that liberty 
which forms and opens up the sole avenue to wealth 
which mankind can afford to keep open. That city 
rises on the borders of the sea that Columbus con- 
quered, and no exposition can carry out this great 
event in a place not in sight of that ocean over which 
he won his victory, as well as in the presence of the 
land which he opened up to civilization, and which 
has been the cradle of liberty." 

Chicago was most ably advocated by Mayor Cregier, 
Mr. T. B. Bryan, and Mr. E. T. Jeffrey. 

He filed a sworn certificate of the treasurer of the 
guarantee fund that it amounted to $5,000,000 of 
bona fide subscriptions. To show the possible sites for 
the fair and the facilities for transportation, Mr. Jeffrey 
displayed the large map, on which he pointed out the 
five parks — Jackson, Washington, Humboldt, Garfield 
and Douglas — containing over two thousand acres, in 
addition to the lake front park, any one of which 
would accommodate the exposition buildings. The 
lake front would permit the display of a marine ex- 
hibit which could include a reproduction of Columbus' 
squadron of 400 years ago, a great object lesson. The 
railroad transportation of the city is unequaled by that 
of any city of the world, comprising as it does the ter- 
minals of twenty-four railroads, with their network of 
connecting and belt tracks. On this point Mr. Jeffrey 
said he spoke from personal knowledge and observa- 
tion. 

He then gave the committee figures showing the 
marvelous growth of Chicago in every development of 
business. Mr. JelTx-ey stated that an estimate he had 
made showed that the rail and water lines of Chicago, 
as they now exist, but with increased equipment, could 
handle 162,095 passengers per hour — an unequaled 
showing, as far as rail facilities are concerned. 



A NoTel Mode of Warfare. 

A New Jersey inventor thinks he has hit upon a 
method of establishing peace permanently upon the 
earth by means of electricity. He does not propose to 
remodel human nature, but expects to make warfare 
so deadly that it will be sheer madness for one nation 
to attack another. According to his plan, warfare 
would result in the substantial extermination of all 
who ventured to engage in it. The inventor describes 
his idea thus : " In a word, my scheme is to produce 
artificial lightning. Thus far the experiments have 
been confined within narrow limits, but with the use 
of a small dynamo attached to my invention a slight 
shock can be produced, effective enough to kill the 
flies in a 20x20 room. I claim, with the use of power- 
ful dynamos, under my plan, a flash of lightning can 
be directed against an army a mile or more away and 
without injury to the party operating the gun, scat- 
tering death and consternation among the troops. 
With powerful dynamos thousands of soldiers can be 
killed at a flash, and a number of flashes are enough to 
destroy an army. It can be used at any time except on 
rainy or damp days. If the effect of giving this dis- 
covery would be, as I hope, to put an end to war, I 
should feel repaid, but I dread to think of electricity 
being used in war under my plan. The consequences 
would be enormous. It means nothing less than ex- 
termination to the opposing'army. Before going any 
further with it, i would ask your opinion as to the 
effect upon war of nu Instrument such as I have hinted 
at. Would it retard or facilitate war ?" — Western Elec- 
trioian. 



Advertisers' Directory. 

J. Walter Thomson, 38 Park Row, New York, has just 
issued an attractive manual for advertisers. It is illus- 
trated with full page photo-engravings of the first page 
of the principal trade journals and other publications, 
devoted to special subjects, including agricultural, 
medical, mining, lumber, etc. The electrical papers 



occupy a number of pages, and the Scientific Ambri- 
them at night after days of labor which result in an.C^N publications are not omitted. The volume com- 



iDcreaHe or the wealth of the communit}', Aii4 that prises 350 pa^es, and is useful to advertiaara. 
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Tbe World on YTbeela. 

In every sense of the word we are living in an age 
of locomotion. A very large proportion of the people 
are on wheels the greatest part of their time, and travel 
to an extent undreamed of by those who lived but a 
generation ago. If, at any given hour of the day or 
night, on any day in the year, every train of cars, 
every surface car in our cities, and every vessel on the 
oceans, lakes, and rivers in the world could be stopped 
and a census taken of the people on board, and if to 
this number were added those who were waiting at 
depots or docks to get on board, there would be found 
enough people to populate a nation. This is truly a 
remarkable state of things ; and it means the inter- 
course, the intermingling of the members of the human 
family to an extent that has probably never been con- 
templated by any one who has written the history of 
our race. Who, then, can possibly estimate the effects 



are mimy oiIili factories for the production of the 
various paits and requisites, such as wheels, axles, 
springs, gears, bodies, bolts, varnish, etc. A large pro- 
portion of these parts is required for new work in fac- 
tories, while a large proportion is also required tor the 
repair shops, to keep pace with the ceaseless require- 
ments of wear and tear. 

To obtain some idea of the magnitude of these asso- 
ciated industries, we may state that in this country 
alone there are many large wheel factories, some of 
which produce from 50,000 to 80,000 sets of wheels every 
year ; while among the list of large axle factories, one, 
at least, advertises an annual output of 400,000 sets, 
while many others produce from 75,000 to 120,000 sets 
per year. The spring makers and those engaged in 
kindred lines of trade are, of course, keeping pace 
with the wheel and axle makers. Notwithstanding its 
present magnitude, this enormous industry- has grown 



FBOGBESS OF ELECTBIC LIGHTING IN LONDON. 

The electric machinery of the newly completed es- 
tablishment of the London Supply Company, Dept- 
ford Central Station, contains probably the largest 
dynamo machines ever constructed. They are of the 
Perranti type, and some idea of their enormous dimen- 
sions will be gained when we say the dynamos are 43 
feet in diameter at the armature — nearly as large as 
two ordinary four-story dwelling houses. 

Our illustrations and particulars are from the En- 
gineer. In the foreground of Fig. 1 is seen the forty- 
grooved pulley of one of the great dynamos mounted 
on its bearings, the pedestals of which are attached to 
the large bed plates, which at the left hand end sup- 
port the big field magnet frames. The pulley shown is 
provided at one end with a big flange, in which are a 
number of holes tapped for the receipt of the stems of 
the armature coils. These coils are of copper tape, or 




Fig. l.-LONDON ELECTRIC SUPPLY CO.-THE FOETY-GROOVED PULLEY OF ONE OF THE GREAT DYNAMOS. 



■which this state of things is destined to produce upon 
the future condition of mankind 1 It is certainly one 
of the most potential factors in the formative forces 
now at work in mapping out the future relationships 
of humanity. Its effects cannot be transitory nor 
local, but will certainly be permanent, widespread, 
universal. 

One effect, however, of direct and personal interest 
to the readers of this journal is that this spirit and 
habit of travel has, in its turn, created a demand for 
an immense number of vehicles for personal use. The 
past thirty or forty years, at the most, have shown a 
production of these vehicles in numbers which are un- 
psecedented, and which would have seemed simply 
fabulous to those who lived a half century ago. A 
large number of carriage factories are at this moment 
in operation, some of which annually produce from 
20,000 to 30,000 new vehicles; and besides these large 
establishments, innumerable smaller factories and 
shops are to be found throughout our cities and vil- 
lages. In addition to these immense workshops for 
tarniag out complete v«bieles of all descriptions, there 



up mainly in the past twenty-five or thirty years, and 
seems to be increasing and still increasing. It goes 
without saying that the growth of so vast an industry 
has called into action, or rather developed the place 
for, an immense array of skilled artisans of a very high 
order of ability, and has, also, to a remarkable degree, 
incited the inventive genius, and caused the produc- 
tion of an endless list of devices for the improvement 
of vehicles and all their various parts. The vehicle of 
to-day, whether a pleasure carriage or a heavy truck 
for business purposes in our great cities, is in striking 
contrast with those in use but a few decades ago. 
Some of the most decided improvements in the art of 
carriage making have been developed within the past 
five or ten years, and some of these indeed are but just 
beginning to meet with that recognition which their 
value demands. — 77ie Hub. 



Dandruff. — The application of chloral hydrate in 
solution of five grains to the ounce of water, is said to 
clear the head of dandruff and prevent falling of the 
hair from the latter cause. 



rather flat copper strip, built up on a central support 
of brass, flat brass rods separated by an asbestos and 
sulphur mixture. These coils are screwed radially into 
the flange of the big drum, and are surrounded by 
the double ring of field magnets, which cover the 
whole of that end of the pulley which has no grooves. 

Fig. 2 shows the dynamos completed. Fig. 3 shows 
the arrangement of a pair of the dynamos and driving 
engines. Fig. 4 represents the exterior of the building 
in which these gigantic machines with their enormous 
engines and boilers are housed. 

The company began practically through Sir Coutts 
Lindsay undertaking, in November, 1884, to light the 
Grosvenor gallery with electricity. He received offers 
from neighbors to supply them with the light, and the 
work was made much larger than was originally in- 
tended. The demand kept on increasing till, in Octo- 
ber, 1887, it was found necessary to move. The pro- 
moters extended tlieir company and adopted the name 
of "The London." 

The construction of the great works at Deptford, 
with their powerful machinery, was begun in April, 
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1888. The chairman of the company says : " We have 
been at it night and day ever since. Now we have a 
very large engine house erected, and have engines and 
dynamos at work of 3,000 horsepower. Two other dy 
namos and engines are in course of construction, of 



principle is absolutely safe. A man can touch the naked 
copper with impunity, as it is already ' to earth.' 
There is the same protection against danger from the 
connecting wires. The primary current is sent up at 
a tension of 10,000 volts. That pressure has never been 



The Florida Ship Caual. 

The State of Florida suggests to Congress that the 
St. John's River and its tributaries form a great navi- 
gable waterway of the State on the eastern side of the 
peninsula from the south to the north, and with its 





Fig. 2.-THE GREAT FERRANTI DYNAMO. 



Fig. 3.-ENGINES AND DYNAMOS. 



5,000 horse power each. The boiler power we have put 
down is 14,000 horse power. We found, when we in- 
quired as to the construction of these dynamos, that 
there were no tools big enough to deal with them, ex- 
cept a few in arsenals and private works. We tried 
Krupp, in-Germany, and the Creusot works, in Prance, 
and neither of them would contract to deliver under 
three years. As it did not suit our purpose to wait so 
long, we put up machinerj- ourselves, and we shall be 
able to complete these dynamos in a year. They are 
of unprecedented size. 

" The lathe required to turn the main shaft is of the 
same dimensions as that used for turning the 100 ton 
gun at Woolwich. The shafts are 36 inches in diameter, 
and in the rough weighed 
70 tons. They were the 
largest castings of steel 
ever made in Scotland. 
The dynamos are 43 feet in 
diameter at the armature. 
As to their lighting power, 
the dynamos working now 
at Deptford will supply 
35,000 lights, and the two 
being constructed will rise 
to 100,000 each. These new 
ones are devised so that, as 
the demand arises, we can 
put another engine upon 
each dynamo of 5,000 horse 
power, so that each will be 
up to 10,000 horse power, 
making them 300,000 lights 
each nominally. We are 
also manufacturing the 
mains ourselves, and four 
machines are turning them 
out in 30 foot lengths. This 
is all that we require for 
100,000 lights. The largest 
of our mains will be 2\i 
inches over all, and the 
smallest 1}4 inches There 
is no cable, but a tube of 
copper, having a quarter 
of an inch sectional area, 
through which the current 
is sent out. This has a 
cover of insulating mate- 
rial, and a second copper 
tube is coujpressed round 
that for the return cur- 
rent. Another thin layer 
of insulating material is 
used, and over all is placed 
an iron tube, also made 
tight for protection against 
pickaxes in the street. 

"With this main we re- 
quire no box or brickwork 
in the streets, as it is put 
naked into the earth. The 

outer tube is wrought iron a quarter of an inch thick, 
and is sufHciently flexible to bend at right angles with- 
out breaking, while strong enough to resist any weight 
that may go over it without damage. There will be a 
joint for 'service' at each twenty feet, so that every 
house can have the light if required. A main on this 



approached before in electrical work. We bring up 
our mains to distributing stations, where the tension 
is reduced from 10,000 to 3,400 volts. Then it is sent 
through the streets underground, and at each house it 
is again reduced by means of transformers to a work- 
ing pressure of 100 volts. By arrangement with the 
railway company the current is brought up from our 
generating station at Deptford along the Southeastern 
line. We have running powers into Cannon Street 
station, over Ludgate Railway bridge, and over Char 
ing Cross bridge. Two mains are laid alongside the 
line. The advantage of this is that we have got a 
private way, in addition to the right of way through 
the public streets under our order, which we intend in 




Fig, 4.-THE LONDON ELECTRIC SUPPLY CORPORATION'S WORKS AT DEPTFORD. 

due course to make use of. We have also running 
powers over the District Underground for these mains. 
Eventually we shall have eight or ten stations to 
distribute the light from, and at the present we have 
practically six, including the Grosvenor, from which 
the machinery will be removed later on." 



continuous chains of lakes form a vast body of fresh 
water, and when its area is increased by this ship canal, 
and the lakes in the interior of the State thereby con- 
nected, these inland waters will afford to the United 
States naval stations in fresh water of unexampled ad- 
vantage, extent, and convenience, not only for its own 
ships and vessels, but for all ships and vessels engaged 
in eomiiierce. 

The State of Florida commends to Congress this 
great enterprise of a ship canal across its territory, that 
American ships and American prod ucts maj' safely pass 
to and from every portion of our great country with- 
out leaving our coast line or sailing in foreign waters, 
and to that end the State of Florida asks from the 

Congress of the United 
States that, within its con- 
stitutional powers, it will 
deepen and improve the 
entrance to the St. John's 
River from the ocean, and 
its navigable waters from 
its mouth to the point of 
intersection with this pro- 
posed ship canal ; and that 
it will deepen and other- 
wise improve the harbors 
and entrance ways thereto 
from the Atlantic Ocean 
and Gulf of Mexico, and 
that in all ways and means 
deemed just and expedient 
it will favor and encour- 
age the construction of this 
ship canal across the State 
of Florida from the ocean 
to the Gulf. 

Care Necessary for 
Pipe Lines — The oil pipe 
line which was recently 
constructed from Cygnet, 
Wood County, Ohio, to 
Cleveland, is one of the 
best in the countrj', yet it 
is necessary to watch it 
vigilantly to prevent any 
leaks. Track walkers pass 
over every mile of the line 
each day, about 15 miles 
being assigned to each 
man. Every walker is a 
telegraph operator and is 
supplied with a pocket in- 
strument. Should he dis- 
cover a leak in the line, he 
immediately telegraphs 
the division superintend- 
ent. At stated internals 
along the telegraph lines 
wires run down the poles 
into locked boxes, the key 
of which is carried by the 

walker. Opening the box, he attaches his instrument 

and wires a report to headquarters. 

A SMALL box filled with lime and placed on a shelf in 
the pantry or closest will absorb dampness and keep 
the air in the closet dry amd sweet. 
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AN IHFBOVEB FBUIT DBIEK. 
A fruit drier especially designed for use in the dry- 
ing of small amounts of fruit over an ordinary kitchen 
stove is shown in the accompanying illustration, and 
has been patented by Mr. Frank H. Gilbert, of Union 
Ridge, Washington. The drier is made in the form of 
a rectangular frame having a downwardly extending 
metallic shield, the lower edges of the front and back 
walls of which are cut away to provide for the entrance 
of a current of air. At each corner of the frame are 
posts, the upper ends of the posts being connected by 
another frame braced by diagonal wires. The posts are 
also attached by transverse end strips, and the top and 
bottom frames have flanges serving to support three 
vertical racks on each side, each rack being formed with 
a number of supporting shoulders. The racks are pre- 
ferably made of sheet metal bent to give sufficient 
rigidity to stepped sections of the rack by a corrugated 
back, the racks being held in yielding contact with 
the top and bottom flanges by springs secured to the 
middle transverse end strip. The racks form the sides 
of the drier, and the fronts of the drawers its front, and 
the top frame is centrally apertured at its ends, just 
above the central racks, to facilitate the raising of 
these racks. To the bottom frame are pivotally con- 
nected two bell crank levers, the short arms- of which 
ride in apertures formed near the lower ends of the 
central racks, the levers being connected by a rod 
having a stem extending through an aperture in the 
front of the drier near its base. In order that the 
racks may be held against accidental displacement, 
swinging stops are attached to the top and bottom end 
strips, these stops allowing the side racks to yield as 
the drawers are raised with the central racks, and 
resuming their normal position when the central racks 
are lowered. The bottoms of the drawers are made 
with wire cloth screens, on which the fruit rests, the 
ends of the drawers fitting against the inner stepped 
walls of the racks. As the fruit in the upper drawer 
becomes dry, the drawer may be reuioved and the 
other drawers moved upward one step by drawing out 
the stem extending through the front of the drier near 




GILBERT'S FRUIT DRIER. 

its base, the bell crank levers then operating to raise 
the central one of the three racks on each side, and 
thus carry up the trays, the racks moving back against 
the tension of the side springs. By this construction 
also the progress made in the drying of the fruit held 
in any particular drawer may be readily observed 
without disturbing the other drawers. 

♦ I « I » — — — — 

A Hint Manufacturers Sbould Regard. 
The United States consul at Marseilles furnishes, in 
a recent report, the following information as to the 
ways of trading adopted by some American firms. The. 
American manufacturer sends to a consulate abroad a 
catalogue, a package of circulars (all in English, of 
course), and a lithographed letter stating that he has 
decided to open a foreign trade, and asking that the 
circulars be distributed among tirms in the consul's dis- 
trict who might likely be interested in his machine or 
product. In many cases the article offered is practically 
new in the foreign market, designed to supply a popu- 
lar want which has hitherto been scarcely felt outside 
the United States. The consul, however, distributes 
the circulars, translates and explains them, and per- 
suades one or more firms in his district to write for 
further information, particularly in respect to terms. 
Not infrequently the reply is something like this : 

"Dear Sir : Yours of the 15th at hand and contents 
noted. Our terms are five per cent from list f. o. b. 
cash, or three days' sight on B. L. Yours truly, U. S. 
& Co." 

The foreign merchant — a Frenchman, let us say — sits 
down with his lexicon to translate this sententious re- 
sponse, and if he succeeds, which he frequently does 
not, he feels that in some way his inquiry has given of- 
fense, and this brusque, laconic reply must have been 
meant as a rebuke. The letter says just what the 
American means, but to a person trained in the elabo- 
rate and courteous phraseology of French commerce, 
such economy of words is chilling. But, most import- 
ant of all, he finds the proposed terms quite out of the 
question. For % standard article of popular utility 




VAN DUZER'S SUSPENDER BELT. 



manufactured in his own country, the French mer- 
chant may, and often does, pay cash or its equivalent 
within thirty days of receipt of goods ; but as to send- 
ing money across the Atlantic to pay in advance for an 
article which is to be at best an experiment, all this is 
quite out of his line, and the incipient negotiation falls 
to the ground. 

AN IMPROVED SUSPENDER BELT. 
The accompanying illustration represents a suspen- 
der belt designed to be especially useful for firemen, po- 
licemen, and mili- 
tary men, as well 
as for lawn tennis 
and baseball play- 
ers, etc. It has 
been patented by 
Mr. George Van 
Duzer, of the Am- 
erican Institute, 
Clinton Hall, As- 
tor Place, New 
York City, and 
patents therefor 
have also been 
taken out in Eng- 
land, France, Germany, and Canada. The main portion 
or band may be of leather, or thin metal, or of any woven 
fabric, the ends being provided with any approved 
form of buckle or link or clasp fastening device. To 
the outer face of the belt a series of button clasps are 
attached, adapted to engage buttons secured on the 
inner face of the waistband of the garment, whereby 
the latter will be securely .supported without showing 
buttons at the outside, and also allowing the garment 
to be quickly loosened or readjusted. The clasp plate 
is preferably made with marginal holes in its corners, 
to facilitate attachment to the belt, and in its central 
portion is a lengthwise slot adapted to receive the 
shank of a trousers or garment button. The plate also 
has a short transverse slot or notch opening down- 
ward into the longitudinal slot, providing for a more 
easy engagement of the button with the clasp, a latch 
sleeve being fitted to slide on one side of the clasp 
plate and cover this notch, thus securely latching or 
locking the button in the clasp. The belt band may, 
if desired, be wholly concealed within the garment 
waistband, or be made to show a narrow strip or gir- 
dle slightly above it, as may seem preferable with silk 
or colored belts worn with fancy costumes, etc. 



screws. It is designed that different combinations of 
these branches will represent the letters of the alpha- 
bet, and hy the opening and closing of the keys, suit- 
ably arranged in combination with a convenient finger 
board, and by moving the pen over the prepared paper 
in different forms, the prefixes, suflBxes, and roots of 
the language will be made, word signs being supplied 
in the same manner. 



Sinking of the Nortliern Coast of France. 

This has recently been proved by measurements. 
Since 1884 the "genie" corps of engineers have been 
engaged in effecting level measurementsove)-the whole 
country, and it has been shown that the country sinks 
from the south toward the north. Thus between Mar- 
seilles and Lille— a distance of 540 miles — the sinking 
amounts to 10 inches annually. If this movement con- 
tinues, the northern part of France may in a few cen- 
turies become submerged. It may here be mentioned 
that off the coast of St. Malo, in fine weather, fossilized 
trunks of trees may be seen at the bottom of the sea, 
indicating that these parts were once above water. — 
Resea7-eh. 



AN ELECTRIC STENOGRAPHIC PEN. 
The accompanying illustration represents a pen for 
stenography, in which the record is made through the 
medium of an electric current controlled by the feet 
and hands of the operator. This is an invention pat 
en ted by Mr. Augustus S. Cooper, of Santa Barbara, 
Cal. To one pole of a battery is connected a metallic 
plate, upon which is placed the prepared paper for re- 
ceiving the record, and to the opposite pole is connected 
a conductor from which extend ten branches, there be- 
ing placed in each of these branches, except No. 1, an 
open circuit key, and all of the branches being con- 
nected with an electric pen adapted to be held on the 
record plate. The keys of five of the branches are ar- 
ranged to be conveniently touched by the thumb and 
fingers of the left hand; the key of one branch is 
arranged to be operated by the palm of the hand, while 
the key of another branch is isolated, but conveniently 
near the other keys, so that it may be touched as occa- 
sion requires. The keys of two of the branches are ar- 
ranged to be touched by the feet, while No. 1 is in con- 
stant communication with the generator, so that when- 
ever the pen touches the paper a mark is made, 
whether a record is being formed or not. The pen is 
formed with a series of ten conductors, insulated from 
each other and arranged in a handle of convenient size. 
The conductors are rendered interchangeable by divid- 
ing them and connecting the divided ends by thumb- 




THE SHERMAN "KING" VAPORIZER. 

The necessity for aerial disinfection is recognized by 
all sanitarians. To carry out such treatment properly 
and provide a simple apparatus adapted for use in the 
household and wherever required has been a difficult 
problem; but it has been successfully solved in the 
vaporizer which we here illustrate. 

The device consists of an iron vessel provided with a 
tightly fitting lid that can be held down with a screw, 
inclosing a porous cup. A small aperture closed by a 
screw valve is arranged on the side of the case about 
half way up from the base. A volatile disinfecting 
fiuid is used to saturate the porous cup. The latter 
can absorb about one-half its bulk of fluid. 

The liquid that has been selected is a coal tar pro- 
duct characterized by the presence of phenol and cre- 
sol. This is of wide reputation as a disinfectant. To 
cause it to be delivered in suitable quantities, the top 
and side apertures are both slightly opened. A cur- 
rent of air at once begins to iESue from the apparatus, 
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THE SHERMAN "KING" VAFOBIZEB. 

carrying with it the volatile disinfectants. The quan- 
tity of disinfecting air delivered can be regulated by 
opening or closing the lid and valve. 

The apparatus may be placed in any desired place. 
It is neat in appearance, if upset can do no harm, and 
it is practically indestructible. 

In short, it supplies a means for delivering con- 
stantly volatile disinfectants, and at the same time for 
regulating the supply as desired. A single saturation 
of the porous cup lasts for three months. It is inex- 
pensive, and in maintenance requires only nominal at- 
tention. It is a most useful article, and should be 
abundantly placed in every building in the land. 

For further particulars the reader is referred to the 
manufacturers, Sherman " King" Vaporizer Company, 
Chicopee Falls, Mass. 

m t t > ^ 

TTbo Can Best be Spared ? 

Young men, this is the first question your employers 
ask themselves when business becomes slack, and when 
it is thought necessary to economize in the matter of 
salaries. " Who can best be spared ?" The barnacles, 
the shirks, the makeshifts, somebody's proteges, some- 
body's nephews, and especially somebody's good-for- 
nothing. Young men, please remember that these are 
not the ones who are called for when responsible posi- 
tions are to be filled. Would you like to gauge your 
own future for a position of prominence ? Would you 
like to know the probabilities of your getting such a 
position ? Inquire within ! What are you doing to 
make yourself valuable in the position you now oc- 
cupy ? If you are doing with your might what your 
hands find to do, the chances are ten to one that you 
soon become so valuable in that position that you can- 
not be spared from it ; and then, singular to relate, 
will be the very time when you will be sought out for 
promotion for a better place. — The Medical Record. 
< ( t I » 

An alloy that expands in cooling and is suitable for 
repairing cracks in cast iron is made with nine parte 
of l9ad, two of antimony, and oae of blKmatb. 
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AN IMPROVED FENCE WIRE STRETCHER. 
A device whereby fence wires may be conveniently 
stretched beyond the posts, and stapled or otherwise 
attached while stretched, without hinderance, is 
illustrated herewith, and has been patented by Mr. 
Zadoc V. Long, of Peoria, Neb. A draw rod is held to 
slide freely in a sleeve adapted for attachment to the 
fence post by a length of chain. At one end of the 
draw rod is a guide clamp, and upon the same side of 
the rod one or more pressure clamps are attached, each 
pressure clamp consisting of a plate attached longi- 




Haze. 

Professor F. A. R. Russell, in Nature, says : Unlike 
fog, haze commonly occurs in this country when the 
lower air is in a state of unusual dryness. It is not 
only a frequent accompaniment of a spell of fine dry 
weather, but may be, when in combination with cer- 
tain other conditions, a sign of its approach. Night 
or morning fogs, and in winter persistent fogs, often 
signify a calm and settled condition of the air and the 
prevalence of fair weather. Heavy dews, especially in 
the autumn, likewise portend fine weather,but usually 
of shorter duration. Fogs appear usu- 
ally in one of two conditions — either 
the air is nearly saturated up to a con- 
siderable height or else is unusally dry, 
except in a stratum immediately above 
the ground. In the first case, radia- 
tion or condensation from some cause 
produces, by a slight lowering of tem- 
perature, a large precipitation of va- 
por ; and in the second case, radiation 
from the earth's surface being exces 
sive, owing to the diathermancy of the 
dry atmosphere, the stratum next the 
ground rapidly reaches its dew point, 



here — namely, that due to smoke, palpable dust, and 
the products of volcanoes. It may, however, be very 
widely spread and very dense. In 1783 Europe was for 
months covered by the dust ejected by an Icelandic 
volcano, and the Atlantic for 900 miles west of the 
northwest coast of Africa is every year subject to a 
haze composed of fine particles of sand from the Great 
Desert. 

THE NEW ASTI&HATIC LENS FOR OPTICAL 



LONG'S FENCE WIRE STRETCHER. 

tudinally to the rod, and having a vertical extension 
at one side in alignment with a flange of the guide 
clamps, this vertical extension having a threaded aper- 
ture for a thumb screw, the inner surface of the thumb 
screw being corrugated and adapted for contact with 
the contiguous face of the vertical extension, whereby 
a strong hold may be obtained upon the wire. There 
is also a pivoted pressure clamp on the side of the 
sleeve opposite to that on which it is attached to the 
post. The draw rod, before being introduced into the 
sleeve, is passed through two jaws, one jaw extending 
beyond the farther side of the drawhead to a link con- 
nection with a lever fulcrumed on the under face of the 
sleeve, while the other jaw is carried horizontally out- 
ward on the opposite side of the drawhead to be con- 
nected by a shorter link with the saftie lever, the two 
jaws being thus pivotally connected with the lever, one 
at each side of the fulcrum, and the jaws beingnormally 
held in engagement with the draw rod by springs at- 
tached to the links and bearing against one edge of the 
jaws. The wire having been secured to the draw rod. 
the lever is worked alternately from left to right, 
whereby the jaws propel the rod past the post, and 
gradually tighten or stretch it, when a staple may be 
driven into the post and the wire made fast thereto, or 
secured in any other suitable manner. Before fasten- 
ing the wire the pivoted pressure clamp on the outside 
of the sleeve may be brought to face in the direction 
of the other pressure clamps and the wire secured 
therein, whereupon the thumb screws of the fixed pres- 
sure clamps may be released from contact with the 



INSTRUMENTS. 
Our engraving shows the new astigmatic eyepiece as 
adapted for use upon optical instruments, such as 
opera and field glasses. It consists of an astigmatic 
lens pivoted to the frame of the ordinary eyepiece. 
When the astigmatic lens is not needed, the button 
is depressed, which throws out the lens into the posi- 
tion shown in Fig. 3. 

The notion once prevalent that the human eye is a 
perfect optical instrument has been long ago exploded ; 
and the demands of our modern life, with all its com- 
plicated activities, constantly render the defects of this 
important organ more manifest. Of these defects, per- 
haps no single one is attended with more evil results 
than the refractive error known as astigmatism. Prob- 
fog Is formed, and this fog continues ably few persons outside of those professionally inter- 
to radiate to the clear sky and further ested in defects of vision understand what astigmatism 
to reduce temperature. Haze, on the Is. It may be briefly said to consist in the absence of 
other hand, appears often in weather a single, common focal point for the rays that come 
distinguished by unusual dryness, on in different planes. Most frequently the cornea is at 
the surface as well as at a considerable fault, being more strongly curved in one meridian than 
altitude above the ground. The air in others, the meridians of greatest and of least curva- 
remains for many days uniformly dry, ture being at right angles to each other, 
the nights being nearly dewless, and But if the nature of astigmatism is not generally 
the sky often free from clouds. The comprehended, its effects are obvious enough. Not 
chief difference to be observed, then, only does it more or less seriously impair the vision, 

but it is a frequent cause of asthenopia, headache, and 
other forms of nervous trouble. It has been assigned 
as a cause of chorea, paralysis, and even of reflex dis- 
turbances in the digestive apparatus. It may well be 
doubted, therefore, whether any contrivance has ever 
been devised of more practical benefit than the cylin- 
drical glass which corrects this affection. 

Of course astigmatic persons do not experience the 
same benefit as others in the use of opera glasses, tele- 
scopes, etc., even if they wear the spectacles which cor- 
rect the astigmatism. For this reasorh the recently 
patented device known as theKornblum-Painter astig- 
matic eyepiece will be very highly appreciated. 
Messrs. Tiffany & Co., of Union Square, after giving 



AN IMPROVED PIPE WRENCH. 
The accompanying illustration represents a wrench 
invented by Mr. Richard J. Robbins, adapted to turn 
a pipe in either direction, without being able to crush 
the pipe, the wrench being designed to grip to 1-33 of 
an inch, taking the shortest nipple from any boiler, and 
enabling a person to work in very close quarters. 
When the wrench Is applied, the jaws 
are brought in contact with opposite 
sides of the pipe by sliding the auxili- 
ary lever backward on the main lever, 
the auxiliary lever being held with its 
free end away from the main lever, 
and when both jaws are in contact 
with the pipe the auxiliary lever is 
turned toward the main lever, its cam 
or spud forming the fulcrum on which 
it turns. The movement produced In 
the movable jaw by sliding the auxili- 
ary lever is comparatively large, but 
the movement of the jaw effected by 
turning the auxiliary lever is quite 
small, and comparatively powerful, so 
that a firm grip is obtained without 
danger of crushing the pipe. The pipe 
may be turned In either direction when 
the grip is not released, but when the 
pipe Is to be turned in one particular 
direction, the grip of the jaws is released during the 
backward stroke of the wren-ch, the wrench being 
readily adjustable and adapting itself to widely vary- 
ing sizes of pipe. All communications in reference to 
this device should be addressed to the Graham Vise 
Wrench, No. 003 Connecticut Street, Buffalo, N. Y. 



is this, that fog requires saturation where it occurs, 
while haze seems to be favored rather by a dry atmo- 
sphere. 

Two principal factors go to the production of ordi- 
nary haze : the first a rather large amount of vapor be- 
tween the earth and a great altitude, say 60,000 feet; 
and the second, a mixture of two heterogeneous masses 
of air. 

It would hardly be reasonable to exclude electricity 
as a possible agent in the otherwise not wholly ac- 
countable phenomena of mist and cloud. It may be 
that the dust particles of two currents of air differing 
In electric quality or quantity may be attracted to 
each other, or that the mixture of currents of differ- 
ent temperature may in some way set 
up molecular aggregations. 

Whatever the cause, we should bear 
in mind the small quantity of non- 
transparent matter required to pro- 
duce the dimming effect of haze. If 
the eye can observe the color produced 
in a drop of water by the fifty-mil- 
lionth of a gramme of fuchsine, possi- 
bly a weight of water or dust not much 
greater would suffice for visibility in a 
column of air 1,000 feet long. The 
atmosphere is at all times charged wfth dust particles 
to a degree which it is difficult to realize. The purest 
air tested by Mr. Aitken previous to his measurements 
on the top of Ben Nevis contained about 34,000 dust 
particles to the cubic inch — this was on the Ayrshire 
coast. In every cubic foot there would be 35,333,000 
particles, and, in a horizontal iColumn of 1,000 feet, 
35,333,000,000 particles. It is manifest that a condensa- 
tion upon a small proportion of these, or an agglomera- 
tion of a small proportion into larger groups, or a 
momentary adhesion by electric attraction, would 
suffice to produce optical effects. 

The evidence concerning the appearance of haze by 
irregular transmission of light due to unequally heated 




ASTIGMATIC EYEPIECE FOR OPERA GLASSES. 



the invention a most careful test, have secured the sole 
right for the sale and manufacture in New York. The 
Invention is applicable to opera and field glasses. 




THE GRAHAM VISE WRENCH. 

currents of transparent air seems to be quite insuffi- 
cient, and however great the heat near the surface of 
the ground, say in the desert, with consequent distor- 
tion of images, it does not, as a rule, bring about the 
haze so common in temperate climates. 
Haze of an abnormal kind need barely be luentioDed 



The W^etght of a Cubic Inch of "Water. 

A cubic inch of distilled water, which forms the basis 
of our present imperial weights and measures, says In- 
dustries, was defined by act of Parliament in the reign 
of George IV to weigh 353.458 grains. Redetermina- 
tions of this ratio have since been made, proving that 
the experiments then conducted were not absolute, 
but that the weight of a cubic inch of water at the 
temperature of maximum density is equal to 353.286 
standard grains. This alteration must necessarily 
affect the gallon and bushel and other 
derived measures, and we understand 
that the authorities at the Standards 
office have proposed to the president 
of the Board of Trade that steps shall 
forthwith be taken for readjusting 
the national measures. We hope that 
when the matter comes before the 
House the question of permanently 
altering our English measures to those 
of the metric system, which have now 
been introduced into use in most coun- 
tries, will be discussed, and that the 
correction of this error will have some 
effect in simplifying our present com- 
plex system of weights and measures. 

•-♦-• 

The charred condition of the wood- 
en coverings of the steam pipes re- 
cently exhumed by the New York 
Steam Power Company, in making 
way for the subways, after remaining for several years 
undisturbed, shows that even with such unfavorable 
surroundings as to moisture, etc., steam pipes are 
capable of actually burning wood. The question has 
often been discussed, but the evidence f«rni8tie<i JQ tbe 
case cited is very conclusive. 
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BEGENTLT PATENTED IKTENTIONS. 
Ensineerlng. 

Valve Gear. — Georg A. Franke, 

Muhlhausen, Prussia, Germany. This is a valve gear 
for steam engines, pumps, etc., in which there is no 
steam pressure upon the back of the slide valves, en 
that they may be considered to be balanced, and the 
hibricant may be supplied direct to the slide valve face, 
and the steam-tight valve chest covers, stuffing boxes. 
Inlands, and valve rods necessary in ordinary valve 
sears may be dispensed with. 

Condenser. -Colcord Upton, Salem, 

Mass. This is a compound condenser more particularly 
designed for steam motors used for street car propu I- 
sion, the invention provldipg a simple and effective 
conptrnction including various novel features and com- 
binations of parts. 



Railway Appliances. 

Passenger Recorder —Addison G. 

Stone, Chicago, 111. Combined with a paper-carrying 
roller and a clock mechanism connected to its shaft is 
a second shaft geared to the first one and carrying a 
spring, with means for winding it, and connections 
with each seat of the car and with a dial, whereby a 
record will be made of those entering and leaving the 
seats of a car. 

Coupling for Car Heaters.— Erwin 

S. Graver, Philadelphia. Pa. This is an improved pipe 
coupler for connecting the heating pipes of a train, the 
couplers being automatic in their action upon the 
backing of the cars together, and when there is any 
strain up and down or sidewise a sleeve and spring with 
which the coupler is provided are adapted to yield and 
permit the coupler to partake of the swaying motion. 



Itleclianical. 

Lubricator. —John A. Holmes, Salt 

Lake City, Utah Ter. This is a lubricator intended 
more particularly for supplying oil or other lubricant to 
relatively stationary bearings, such as pillow blocks 
and hangers of line shafting, etc., the invention pro- 
viding a simple device by which any desired uniform 
feed may be maintained without waste. 

Belt Lacing Needle. —Harvey 

Bosworth, Plattsburg, N. Y. This needle has an eye in 
its butt end and a reduced shank extending beyond the 
eye in the direction of the length of the needle, with an 
enlargement at its extremity, whereby, when the lace, 
cord or thread has been passed through the eye, it will 
be so attached that there will he no danger of its slip- 
ping from the eye. 

Hat Crown Press. — William J. 

Walker, Fi&hkill-ou-the-Hudson, N. Y. This inveni ion 
embraces a plug for pressing hat crowns, consisting of 
a flexible shell having the form of the crown to be 
moulded, with an inturned flange at its top, the flange 
and the upper portion of the shell being of greater 
thickness than the rest, with other novel features, 
making an inexpensive and effective press for moulding 
the crowns of all kinds of hats. 

Casting Flask. — William S c h u- 

macher, Brooklyn, N. Y. This is a flask for casting 
ornalnents, in which jewels of glass or stone are set in 
a manner to form a part of the mould face to be ex- 
posed to the molten metal, to not only impress the face 
of the jewels in the casting, but impnrt a luster to the 
casting at the pomttj of its contact with the jewels. 

Agricultural. 

Plunger Operating Means for 

Hay Presses.— William a. Mayo. Paris, Texas. This 
invention covers an improved horse power designed to 
operate four or less hay presses by the movement of 
one .operating lever, and to be also used for a great 
variety of other purposes, the construction being strong 
and simple while the weight and friction are greatly 
reduced, the efliciency and economy of operation of the 
device having been already strongly attested by practi- 
cal users. 

Corn Planter. — William Shortlo, 

Springfield, III. This invention covers a machine 
designed for planting corn and for check rowing, auto- 
matically-working drop levers being arranged to drop 
the corn at the proper distances apart as the machine is 
drawn along, and the invention covering various novel 
details and combinations of parts. 

Plow. — John U. Stephens, Point 

Peter, Ga. The point proper of this plow is formed of 
a triangular plate, the upper portion of which extends 
laterally to each side of the shank so as to admit the 
dirt or clay to fall back into the furrow, the invention 
being in the nature of combined plow and subsoil culti- 
vator attachments, to be used on -any ordinary plow 
stock. 

Threshing Machine. — Horace A. 

Wetfiell. Tracy, Minn. Combined with a slotted table 
in the rear of the carrier is a series of shafts with beater 
arms working in the slots, an endless carrier below the 
beater, aud a vibrating shoe, in front of which is a fan, 
the machine being designed to quickly and efficiently 
thrash all kinds of grain. 

Cotton Harvester. — Georpre P. 

Saltenberer, Lakeport, Ark. This invention relates to 
that, class of harvesters m which an air blast is employed 
to force the ripe boils of cotton upward into a receiving 
chamber, the inventioH covering various novel features 
of construction and combinations of parts. 

Tobacco Hanger.— Jordan F. Jones. 

Laurel, N. C. This invention is in that class of tobacco 
hangejs generally designated *' tobacco sticks." and 
consists of a bar with sharpened teeth attached to its 
opposite sides on which the tobacco leaves are strung 
and held suspended when the hanger ip supported 
horizontally in the curing house or on racks in the field. 

Potato Digger.— John H. Priestley. 

Meriden, Iowa. This invention consists of a frame 
suitably mounted on wheels, carrying an adjustable 



scoop or digger at its front end, a sifting hopper being 
located within the frame, arms revolving in the hopper, 
a carrier to remove the potatoes to the bagging chamber, 
and an adjustable holder to support the bags while 
being filled. 

Plow. — Robert Weber, Sealy, Texas. 
This is a double mouldboard plow of simple and dur- 
able construction and capable of easy manipulation, 
wherein the point may be easily removed or replaced 
when necessary, the invention also providing means 
whereby the plow beam may be raised or lowered at 
will. 



miscellaiieons. 

Churn Dasher. — Daniel A. Fiske, 

St. Louis, Mo. The main frame of this dasher has a 
central bar and parallel cross pieces, the staff being 
mortised into the center of the bar, the cross pieces 
being each beveled on their upper and under surfaces, 
80 that when the dasher is forced down through the 
cream the bars deflect it outward, there being blades 
which also operate between the cross bars. 

Shield —Beaumont B. Buck, United 

Slates Array (Fort Douglas, Utah Ter.) This is a 
bullet proof shield to be made of steel or aluminum 
bronze, or other suitable material, in two or more parts 
or sections, and shaped to fit the body, or to i#otect 
only the chest and stomach if desired, when the shield 
may be made in a single piece. 

Barrel Head Holder. — Alfred L. 

North and Halleck Howe, Patriot, Ind. This holder is 
preferably formed of a single piece of wire curved at 
its lower end to form an outer spring head clamp, the 
sides of which are curved in to bring its top closer 
to the sides, and curved at its upper end to form an 
inner retaining clamp, the holder being designed to 
hold the head of a barrel compactly and securely, so 
that it cannot get lost. 

Siphon Bung. — George C. Peeling, 

LockHaven, Pa. This bung has a driving face on top, 
a longitudinal bore to one side of which opens a valved 
air inlet passage, while an adjustable pipe extends 
through the bore and has a cock at its upper end, 
adapted to receive a hose for conveying the liquid to 
bottles or other suitable vessels. 

Radiator. —John T. Breadner, Port 

Henry, N. Y. This invention relates to hot water 
radiators, and is designed to provide for an increased 
radiating surface without disturbing the induction and 
eduction pipes, the invention covering various novel 
features of construction and arrangement of parts. 

Harmonic Key Board — John M. 

Smith, Leetonia, Pa. This is an attachment consisting 
of a set of false keys adapted to rest on top of the 
regular keys of an organ of piano, with longitudinally 
extending bars having projections adapted to engage 
the false keys, to permit the performer to play any 
desired chords without much study or practice. 

Pencil Sharpener. — James T. and 

Hubert W. Morgan, Winsted, Conn. This sharpener 
has a conical cutting end having a stop for preventing 
the lead from projecting through the end of the 
sharpener, and a spring clasp for holding and guiding 
the pertcil, while combined therewith is an eraser which 
also acts as a protector to the point of the sharpener. 

Letter Press. — Frank Casto, Cin- 
cinnati, Ohio. This invention provides a means 
whereby, after the follower has been carried downward 
as far as possible by the manipulation of the usual 
hand wheel or lever the follower may then be forced 
still farther downward by means of an extra lever, gear, 
and pinion. 

Store Service Apparatus.— Edward 

A. Rorke, Brooklyn, N. Y. This is a store service rail- 
way having a main track, a series of branch tracks and 
switches, and a series of carriers which are automatically 
switched to their particular station, different carriers 
being sent over the main line and on to branch lines by 
the automatic action of the carriers or different switches. 

Fire Kindler. — Anton D. L. Gathe- 

mann, Baltimore, Md. This kindler consists of a 
porous body with concave sides and a projecting stem 
or rod at one end with suitable fingers whereby the 
block may be suspended under the grate bars when 
used under a high grate, and form a support for the 
block when the latter is tilted on its side under a low 
grate. 

Coffee Pot. — James S. Stidhain, 

Floyd. Texas. Combined vAth this pot is a bag to con- 
tain the coffee, and one or more tubes for forming jets 
directed against the exterior of the bag, the invention 
being designed to facilitate the quicker and more 
thorough extraction of the aroma of the coffee and 
promote economy in its use. 

Garment Stay— Edward K. Warren, 

and Joseph H. Ames, Three Oaks, Mich. This inven- 
tion covers a dress stay formed of a thin resihent 
blade and an ornamental fabric strip of greater width 
than the blade, the adjacent faces of the blade and 
strip- being glued or cemented together, and the 
margins or selvedges of the strip being free from glue 
or cement. 

Heating Drum —George E. Leonard. 

Farmington, Waupaca County, Wis. This is a tubular 
drum to be used as an upper section of a heating stove 
or as a section of a stove pipe, thereby giving greater 
heat-radiating surfaces and more fully utilizing the 
value of the fuel. 

Churn Operating Mechanism.— 

Samuel A. Otf. Plover, Iowa. This invention provides 
means for imparting a rotary motion to a churn, and 
regulating such motion, the churn when in motion 
being elevated above the floor, and being conveniently 
let down without being detached from the frame. 

To Prevent Horses from Cribbing. 

—Jacques Meyer, Paris, France. This is a device con 
sisting of an expansible yoke formed with bearing i aces, 
a strap arranged for connection with the yoke ends, 
and a means for connecting the strap -witb tbe head 



piece of a halter, whereby the throwing of theheadfor- 
ward by the horse will bring pressure to bear upon the 
windpipe and cause the horse to raise his head. 

Feed Bag.— Charles R. Monfort, 312 

St. Nicholas Avenue, New York City. This is a feed 
bag having also a storage compartment, and means 
whereby the grain or other food in the bag may be 
automatically fed in greater or less amounts as desired, 
the construction also providing for a circulation of air 
over the food, while the storage compartment maybe 
folded in the feeding compartment when the bag is not 
in use. 

Halter.— John Gleiser, Manilla, Iowa. 

This halter has an improved link with metallic loops 
uniting the throat and jaw pieces through the medium 
of sliding rings, in combination with the straps forming 
such pieces, the check pieces and the fastener plates, 
the whole making a halter of durable and cheap con- 
struction. 

Diving Apparatus. —Oliver Pelkey, 

Duluth, Minn. This is essentially a metallic body 
armor designed to have sufficient strength to resist ex- 
ternal pressure while at the same time being of sufficient 
flexibility to permit the requisite movements of the 
diver, the invention covering various novel features of 
construction and a peculiar combination of parts. 

Lock. — Alfred C. Lawrence, Toronto, 

Ontario, Canada. This is a permutation lock designed 
more especially for money drawers at cashiers' desks, 
etc., to be operated only by authorized persons knowing 
[he proper order in which the permutation levers or 
parts must be worked to allow the withdrawal of tlie 
bolt. 

Photographic Camera. — H e r v y 

Laney, Cumberland, Md. This is a camera for instan- 
taneous pictures, in which the shutter is actuated by a 
spring mechanism with a rotary motion, and is held in 
check by a stop device, being intended to take a large 
number of instantaneous views without removing the 
negatives from the camera, the negatives being formed 
on a continuous roll. 



SCIENTIFIC AMERICAN 

BU ILDI NO EDITION. 

JANUARY NUItIBE:R.-(No. 51.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors of the residence of C. F. 

Callahan, Esq., Buffalo, N. Y. Perspective eleva- 
tion, floor plans and details. 

2. Plate in colors illustrating a cottage on Staten 

Island, N. Y. Cost three thousand dollars. 
Floor plane, elevation and sheet of details. 

3. Page engraving of a chimney piece by Hugues 

Lallemand, Museum de Cluny, Paris. 

4. Perspective elevation and floor plans of a house at 

New Rochelle, N. Y. Co?i five thousand eight 
hundred dollars. 

5. A residence costing twenty-four hundred dollars, 

erected on Chester Hill, Mt. Vernon, N. Y. 
Floor plans and perspective elevation. 

6. A dwelling recently erected at Stamford, Conn., 

at a cost of seven thousand dollars. Plans and 
perspective. 

7. Engraving of a French bay window, constructed in 

the style of Henry III. 

8. United States post office and court house, Lan- 

caster, Pa. 

9. A handsome residence at Larchmont Manor, 

erected at a cost of seven thousand dollars. A. 
Sargent, architect. New York. Perspective view 
and fioor plans. 

10. A cottage recently erected at West New Rochelle, 

N. Y., at a cost of three thousand eight hundred 
dollars. G. O. Haurs, architect. New Rochelle, 
N. Y. Floor plans and perspective. 

11. A residence at Grand Rapids, Mich. Cost com- 

plete, six thousand dollars. Plans and per- 
spective. 

13. An attractive dwelling at New Dorp, Staten Island, 
N. Y., erected at a cost of $5,000. Plans and 
perspective. 

13. Engraving of the Corbin building, corner John 

Street and Broadway, New York city, built on a 
plot of ground 30 feet by 163 feet. 

14. A dwelling at Chester Hill,.Mt. Vernon, N. Y. 

Cost complete $5,800. Perspective elevation and 
floor plans. Architect H. S. Rapelye, of Mt. Ver- 
non, N. Y. 

15. A very attractive dwelling at Ludlow, N. Y., re- 

cently completed at a cost of $4,773 complete. 
Architect Benj. Silliman, Yonkers, N. Y. Plans 
and perspective elevation. 

16. Miscellaneous Contents : The hornbeam.— The 

Peerless Brick Co.— The American Institute of 
Architects.— The Henderson heaters.— Regenera- 
tive gas lighting, illustrated.— Filtering and puri- 
fying water, ill ustrated.— Foot power mortising 
and tenoning, illustrated.- Architectural sheet 
metal work, with two illustrations.— The Manhat- 
tan dumbwaiter. — Hot water heating.— Academy 
of Architecture and Building. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
TURK, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MXJNN & CO., PUBLIBHERB, 

361 Broadway, New York. 



"^ueineee and ^creonal. 

The charge for Insertion under this head is One Dollar 
a line for each insertion; about eight words to a lint. 
AdvertisemejUs must ke received at pubticaiion qffice 
as early as Thursday morning to appear innext issue. 



Salesmen can add to their incomes by selling our 
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(1725) W. M. C. asks if a fish killed by 

an electric current would be eatable. A. Yes if fresh, 
but the shock is liable to induce early decomposition. 

(1726) J. A. C. asks : Is there any posi- 
tive evidence that the earth is getting cold and its crust 
getting thicker? After volcanoes have become cold 
or dead, do not some of them burnagainy Are the large 
lakes getting shallow'/ Do astronomers claim that stars 
bnrn up? If so, how many do they know to have been 
destroyed in that way? What is the largest number of 
cubic inches of brain that any monkey has? What is 
rhe largept. also the smallest, number of cubic inches of 
brain that man hap? A. There is nothuig positive as 
evidence of the prehistoric condition of the earth and 
its crust. The geological succeesion of the strata form- 
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ing the crust of the earlh suggests the generally re- 
ceived theory of the gradual cooling of a former fluid 
globe. The volcanic and earthquake evolutions upon its 
surface now are suggestive of a thin crust resting upon a 
heated flnid center. Deep borings and mines also cor- 
roborate this view. Volcanoes have become active after 
many years of silence, and many volcanic cones and 
craters are known to have been silent during the his- 
toric period. Our large lakes have probably become 
somewhat shallower from geological changes as well as 
from drainage deposit of silt. Astronomers do not 
claim that stars burn up in the ordinary sense of the 
word, for there is nothing destroyed, but only the pro- 
bability that collisions of suns, or suns and planets, or 
of suns with erratic bodies in space, produce vast out- 
bursts of heat and light, which finally subside into the 
natural condition of a quiet body. There have been 
many outbursts of star light within historic times. Pro- 
bably twenty have been observed. The human brain 
varies from 75 to 110 cubic inches. The brains of 
monkeys vary very much as the size of their bodies, 
probably 10 to 25 cubic inches. 

(1727) C. H. asks: What is the compo- 
sition of the fluid contained in the glass bottles called 
flre extinguishers, to be thrown on starting fires? And 
is the composition the same in the larger vessels in- 
tended to be carried on a man's back or transported in 
vehicle drawn by a horse? A. A number of formulae 
exist. Bicarbonate of ammonia and bicarbonate of 
soda are excellent ingredients for liberating carbonic 
acid gas in large quantity, which tends to extinguish fire. 
To prevent freezing and to act as an agent that will re- 
tard combustion, sulphate of soda may be also used. 
The larger vessels you refer to are often charged with a 
solution of bicarbonate of soda. In use sulphuric acid 
is added by turning a handle which breaks or reverses a 
bottleful of the same. This forms sulphate of soda and 
liberates carbonic acid gas, whose pressure forces out 
the water in a jet when the loose faucet is turned. 

(1728) T. E. P. asks : 1. What is the 

nameof the poet, author of " Bachelor's Hall *" ? A. 
John Finley, of Cincinnati, Ohio. 2. A description of 
a dynamo for ten lights and how to construct it. A. 
See our Supplement, No. 600, for an 8 light dynamo, 
which is the nearest to your requirements that we have 
published. 3. A receipt to make emery wheels. A. 
Turn out a wheel of wood, coat edge with glue, and 
roll it in ground emery. 4. How do they manufacture 
Bessemer steel? A. Cast iron is melted and run into 
converters, large vessels whose bottoms are perforated 
with holes through which a blast of air is blown. This 
bubbling through the melted iron burns out the carbon 
and silicon and raises the heat so as to make it very 
liquid. Finally some highly carbonized iron is run in 
and theproduct is withdrawn. 

(1729) H. A. I. asks (1) if there is any 

substance that will stand the pressure of water at 300 
feet deep on a fish net for floats better than cork or 
wood. A. Use hollow metal floats, made of heavy tin 
plate or brass. 2. About how much is the pressure to 
the square inch in fresh water at that depth ? A. 
About 133 pounds. 

(1730) " Archimedes" asks : What would 

happen if an irresistible force should come against an 
immovable substance? A. You assume an impossi- 
bility; nothing can be predicated as the result of an im- 
possibility. 

(1731) W. M.— To dissolve aluminate or 

ailicate of potash, use boiling water, preferably under 
pressure. To produce a jelly like solid from two 
liquids, use chloride of calcium and sulphate of soda, 
both dissolved to saturation. Use four parts of sul- 
phate of soda to one part of chloride of calcium {not 
chloride of lime). 

(1732) J. N. H. writes : I have made 
some marble ornaments and tried to polish them with 
oxalic acid, but the polish is not at all satisfactory, and 
I think something else is used in connection with the 
acid. If so, will you inform me what it is, and how to 
be nsed so as to have satisfactory results? A. Marble 
polishing is quite a complicated process and is described 
at length in W^orkshop Receipts, 1st series, $2.50. You 
will probably find rubbing with hard pumice, followed 
by rouge and water on a linen cushion, and this fol- 
lowed by pntty powder, sufficient. Use no acid. 

(1733) U. S. R. and L. C. H.— The in- 
sects you complain of are the Bayobia pratensis, a 
small mite which occurs upon clover in great numbers 
through the summer and which sometimes enters houses 
during the fall. They can be killed with insect powder. 
Benzine is recommended, but of course involves very 
great risk of flre. They do no harm to clothing or 
carpets. 

(1734) H. (jr. D. writes for a rceipt for 
making a liquid and a non-liquid pad composition, such 
as printers and others use for putting paper up in pads 
or blocks. A. For non-liquid composition use strips of 
paper coated with postage stamp or other mucilage. 
For liquid use a solution of gutta percha in bisulphide 
of carbon, objectionable on account of the injury done 
by it to the operatives, or following glue composition: 
For fifty parts of dry glue weigh out nine parts of gly- 
cerine. Soak glue for 10 minutes or more, dissolve in 
water by heat, and add the glycerine. Color with ani- 
line dissolved in a very little alcohol. 

(1735) W. H. asks : Is there any explana- 
tion why a tnf t of entirely white hair will appear in an 
otherwise full head of rich brown color, and is there a 
purely vegetable and harmless preparation for chang- 
ing the defective color to brown? A. No explanation 
that really explains can be given. Use the juice of 
crushed black walnut husks to restore the color. Apply 
it with gloves on hands, as it stains the skin. The fol- 
lowing is given as a formula for walnut dye for the 
hair : Green walnut hulls 4 ouncefl, claret wine 8 
ounces. 

(1736) J. G. Von H. writes : Not long 

ago I chanced to see a man called the *' human vol- 
cano,'" performing with fire, blowing continually from 
his mouth a gas which ignited and appeared from its 
flame like ordinary illuminating gas. I noticed before 
he began with his gas performance he put something 
into hU mouth (secretly) which looked like sponge. 



and after he eoncliided rubbed his mouth with a hand- 
kerchief in order to relieve himself of the subsiunce iin 
detected. Can you enlighten me what he used and how 
to prepareit? A. A short piece of lamphlack Is soaked 
in a solution of nitrate of porash and is dried. Ttiis is 
embedded in some tow and the end is lighted. If tlie 
whole is placed in the mouth, the performances you de- 
scribe can be jjcrformed by breathing through it. When 
the combustion aets too active, the mouth may be 
closed and the piece of wick will prevent entire ex- 
tinguishment, but the tow will cease burning. 

(1737) H. S. asks: 1. Will a solid 

wrought iron ring in the place of wire wound ring do on 
armature of the simple electro-motor ? A. The wire 
ring is preferable. 2. Will the field magnet be lust as 
good, if made out of a solid piece of wrought iron in 
stead of sheet iron ? A. Yes. 

(1738) A. a E. asks: t. What is the 

name, popular and scientific, of the bark used in many 
kinds of dyeing? A. We presume you mean quercitron, 
the inner bark, according to some authorities, of the 
black oiik (_QuerGU>i nigra), according to others of the 
yellow oak {Q infectoria or Q. tinctoria). 2. A good 
yellow or amber dye, not containing annatto ? A. Use 
turmeric or tungstic acid. 3, A method of detecting 
the bark in a dye? A. Test extract with (a) salts of 
iron, giving olive green precipitates passing into brown, 
(b) protochlorideof tin, giving a yellowish red precipi- 
tate, (c) hydrochloric acid, giving reddish yellow preci- 
pitates. In a mixture such tests may fail, and its de- 
tection may be quite difficult. 

(1739) (t. B. M. asks for the material in 

which to cast silver. A. Use braes founder's sand and 
loam for moulds for casting metals at high heat. Where 
a very high heat is not needed, use a mixture of plaster 
of Paris 3 parts, fine brickdust or good pumice stone 1 
part, mix to a paste with solution of alum, and when 
dry bake it. You will have some trouble in working 
with silver, as It absorbs oxygen and gives it off sud- 
denly on cooling. The moulds can only be used once. 
We recommend Spretson's " Practical Treatise on Cast- 
ing and Founding," $6. 

(1740) F. W asks : 1. In winding a bob- 
bin for an electro-magnet, does it make any difference 
whether the magnet wire is wound back and forth like 
a spool of common thread, or should the winding be all 
In one direction, viz., from left to right or right to left, 
carrying the wire back parallel to the axis? A. Bobbins 
are ually wound back and forth like a spool of thread. 
2. In a steamer with 18 feet side wheels, 18X48 inches 
engine, 18 revolutions, steam 70 pounds and plenty of 
it, would it increase the speed of the boat to narrow 
down the paddles so that the engine would turn faster, 
say J^, or would the increase of power of the engine be 
lost in the increased slip of the wheels? A. Probably 
nothing could begained by the change suggested. 

(1741) H. D. asks why free burying 

grounds are called pottery's fields, and where the name 
originated. A. We know of no earlier use of the name 
than in the Bible, Matthew xxvii. 7, where it is ap- 
plied to a field south of Jerusalem, and which it is not 
unlikely might have been a place or neighborhood 
used for the work of the potter, thus originating the 
name. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited 10 write to this ofBce for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For wrhlch {.etters Patent, of the 
United States urere Oranted 

December 31, 1889, 

AND EACH BEARIIVe THAT DATE. 

[See note at end of list about copies of these patents.] 



Air. apparatus for separatiDK dust from, B. StoclE- 

well 418,542 

Air, apparatus for separating dust from, H. R. 

Towne 418,545 

Air bralte. T. S. K. Dixon 418.606 

Alloys, lualtinEi bronze, A. Sentex et al 418.424 

Animal trap, D. B. Rock 418,228 

Animals, device for liberating, W. Smith 418,537 

Animals, portable pen for, D Duckworth 418,313 

Armature, dynamo, J, J, Wood 418,301 

Axle box, car, E. Best 418,487 

Axle boxes, dust shield for car, J. A. Brill 418,439 

Axies by electricity, making collars on, Lemp & 

Thomson 418,198 

Bag, See Paper bag. 

Bait, gang spoon, H. Loftie 118.200 

Bale covering, cotton. H, O King 418.620 

Bale tie, J. W. Griswold 418.457, 418,458 

Baling press. J. Billings 418.156 

Band cutter and feeder, M. A. Smith 418,692 

Banjos, tailpiece for, R. C. Bookser 418,364 

Bar. See Car draw bar. Skylight ventilating sash 

bar. 

Barrel, box, etc., metallic, L. L. Sagendorph 418,626 

Barrel head holder, North & Howe 418,420 

Bath. See Copying bath. 

Bathtub, wash basin^ or sink. C, H. Moore 118,375 

Battery. See Secondary battery. 

Bedsteads, portable fan for, A. H. Hieatzman. ... 418.463 

Bell, B. Frost 418,560 

Bellows, M. F. Sallade 418,232 

Belt shifting device, G. C. Roberts 418,384 

Bevel, D. L. Werts 418 2.« 

Beverage preparation , .1 . Moerle 418,581 

Binder, temporary, E. R. Cooper 418,641 

Boat motor, Q. Willett 418,328 

Bobbin frames, tension regulating device for, A. 

Whittall 418,432 

Boiler cleaner, steam, Ainswortb & Lingo 418,147 



Boiler feeder and indicator, steam, J. S. Forbes.. . 118,607 

Bottles, etc., stopper for, F. Bridga 418,.541l 

Box. See Axle box. 
Bi-MCket. 8ee Shelf bracket. 

Brake. S( e Air brake. Car brake. Power brake. 
Vehicle brake. 

Brick, Mi-cli, .Vlaldenhauer & Poock 418.20H 

Buckle, i:. II. Harcner 418.656 

Bucket cover, sap, H. Blake 418,490 

Bucket, flre. J. Ingram 418,289 

Buildings, construction of , J. J. Weaver 418,.698 

Bung, siphon, (i. C. Peeling 418,4*1 

Bung spout for barrels, Bowyer & Lear 418,167 

Bureau drawer, D, C. Clapp 418,447 

Burial casket, C. E. Richards 418,478 

Burner. See Hydrocarbon burner. Lamp burn- 
er. Oil burner. Paint burner. Petroleum 
burner. 

Buttermould, O.A.Bingham 418,488 

Butter print, J. W. Culmer 418,278 

Butter working tray, J. W. Culmer 418,277 

Button fastening, W. R. Brock 418,442 

Cabinet stand for sick rooms, J. C. McDowell 418,212 

Camera. See Photographic camera. 

Camera shutter, T. O. Hegg 418,318 

Can, Wallace 4 Spencer 418.264 

Can feeding apparatus, Q. D. Laning 418,621 

Car body frame, railway, D. I,, Barnes 418,151 

Car brake, railway, G. M. Brill 418,4:18 

Car, cinder, J. Bowen 418,306 

Car coupling, J. F. Cook ' 418,610 

Car coupling, Edmonds & Engberg 418,508 

Car coupling, I. L. « C. F. R. Harry 418,616 

Car coupling, R. T. Henry 418.564 

Car coupling, O. P. Hix 418,566 

Car coupling, Lorraine & Wherry 418,576 

Car coupling, D. D. Shaw 418,2;l8 

Car coupling, H. A. Snyder 418,425 

Car coupling, J. B. Thompson 418,594 

Car door, A. B. Mouck 418,293 

Car draw bar, railway, D. L. Barnes 418,150 

Car gate, railway, J. B. Wood 418.382 

Car heaters, pipe coupling for, E. S. Graver 418,408 

Car. railway, , I. A. BrUl 418,441 

Car, stock, Vldler & Pierce 418,629 

Car, street, J. A. Brill 418,494 

Cars, card holder for, W. E. Thurber 418,260 

Cars, draw hook for street, C. E. Garey 418,454 

Cars, electric brake mechanism for, W. H. Darl- 
ing 418.402 

Cars, equalizing device for railway, J. A. Brill.. . . 418,440 
Carding machines, feeding mechanism for, W. 

Ferguson 418,658 

Carpet cleaning machine, ,1, Hothersall 418,286 

Carpet fabric, J. Jagger 418,412 

Carpet sweeper, W. J. Drew 418,280 

Carriage, folding baby, C. Miller 418,628 

Carriage seat rail, W. t". Head 418,460 

Carrier. See Egg carrier. Sheaf carrier. 

Cart, hand, E. H. Mott 418,339 

Carving machine, 8, F, Moore 418,416 

Case. See Printer's chase transportation case. 

Watch case. 
Cash carriers, propelling device for. J. H. & H. W. 

Lakin 418,196 

Casting metal ornaments, flask for, W. Schu- 
macher 418,386 

Ceiling, A. Katz 418,336 

Ceilings, etc., fireproof compound for, A. Klap- 

persluck 418,192 

Chain link, F, F. Ellis 418,463 

Chair. See Night chair. 

Chair attachment, rocking, C. Kade 418,571 

Chimney cowl, V. Vincent 418,252 

Churn, O. P. Jackson 418.185 

Churn, S. D. Palmer 418.:i55 

Churn closure, S. D. Palmer 418,.S66, 418,379 

Churn closure, H. H. & S. D Palmer 418.364 

Churn dasher, D. A. Fiske 418,103 

Cigarette machine, H. Atkins 418,547 

Clamp, See Rope clamp. 

Clasp, M. V. Hammack 418.614 

Cleaner. See Boiler cleaner. 
Closet. See Water closet. 

Clothes drier, F Brucker 418,497 

Clothes, a. H. Dixon 418,279 

Clothes line prop, R. Mc Alpine 418,378 

Clothes line support, J. B, & R. Jones 41S,413 

Clothes pin. E. M. Watson 418,4z9 

Clothes sprinkler, E. Strebeck 418,477 

Clutch operating mechanism. B. B. Latham 418,197 

Coal bucket, automatic, Rucker & Long 4l8,:i3l 

Cock, P. Mueller 118,377 

Cock, ball, W J.Cahlll 418,162 

Coffee or tea pot, R. Heimbaugh 418,461 

Coffee pot, J. S. Stidham 418.390 

Collar stuffing machine, C. Bwing (r). . . : 11,062 

Condenser. C. Upton 418,428 

Cooking utensil, A. W. Obermann 418,216 

Copying bath, Jenkins & Hyers 418,238 

Corn husking and fodder chopping machine, G. S. 

Tracy 418,326 

Corn thinner, Robertson & Holland 418,656 

Cotton and corn scraper and cultivator, T. W. 

Boyle 418,268 

Cotton gin, R. B. Gwathmey 418.56.1 

Coupling. See Car coupling. Hose couplluK, 
Hydrant coupling. Pipe coupling. 

Crimping tool. Brown & Spangler 418,.3.%1 

Cultivator. R. Wilson 418,300 

Cultivator and planter combined, W. B, & J. A. 

Green 418,178 

Cultivator, hand, K. Voigt 418,630 

Cup. See Oil cup. 

Cuspidor, C. C. Chamberlain 418,563 

Cut-off, rain water, H. W Knight 418,290 

Cutter. See Band cutter. Feed cutter. 

Dental anaesthetic, B. F. Jaques 418,667 

Dental plates, electroplating. J Q. Ward 418,662 

Dental plngger, W. G. A. Bonwili 418.492 

Derrick, W B Pless 418,221 

Diffusion apparatus, A. Voung 418,262 

Display rack'f or tools, H C. Besse 418,4:15 

Ditching machine, A. N. Cross 418,311 

Door check, B. t' Helney 419,462 

Door, double swinging. J. Welter ... 418.255 

Door hanger. W Barry 418.518 

Door hanger, E. Y. Moore 418,.6.3D 

Door lock, J. Connor 418.400 

Donbletree fastening for wagon poles, G. Van 

Geem 418,546 

Draught equalizer, Boynt,on & Brown 418.269 

Draught equalizer, H. D, Moeller 418,5:^9 

Draught gear for vehicles, P. H. Thompson 418.628 

Dramatic effects, apparatus for producing illusory 

J. W. Knell 418.372 

Dredge, section, J. W, Brown 418,496 

Dredgers, setting spud and gauge for, A. P. Pay- 
son 418,471 

Drier. See Clothes drier. Fruit drier. 

Drill. See Rock drill. 

Drill tubes, attachment for holding, T. R. Crane.. 418,603 

Drilling machine, V.F. Prentice ,., 418,383 



Drying and roasting apparatus. H. filrasch 418,S15 

Dyestuffs, production of orange and red, G. 

Schultz 418,657 

DyeS,'flxlng azo. V. Bayer 418.153 

Dyeing, leather, G. F. Landauer — , 118,414 

Uaves trough hanger. C. Mendell 418,207 

Educational globe, O. D. Gray 4l8,4i5 

Bgg carrier, «. D. Corey 418,450 

Electric currents, distribution of. F. J. Patten.... 418,665 
Electric currents, generation and distribution of, ' 

H'.J. Patten 418 658 

Klectric generator, dynamo, W. Stanley, Jr 418(i59 

Electric light carbon, L, Saunderson 419,474 

Electric light fixture, G, C. Baillard 41R63* 

Blectric machines, automatic regulator for dyna- 
mo, J. J. Wood 418,302 

Electric machines, current regulator for dynamo, 

J. J. Wood 418,103 

Electric meter, A.J. Frager 418,569 

Electric meter. C. A. Pratt 418,472 

Electric motor, F.J. Patten 418,654 

Electric wires, screw cleat for, G. B. Huff 418,369 

Electrical distribution, system of, F. J. Patten . . . 418.653 

Blectro-magnetic motor. N. Tesla 418,248 

Elevator speed governor mechanism, W. P. Gib- 
son 418,406 

Engine. See Gas engine. Steam engine. 

Engine, J. A.Clarke 418,899 

Bngines, safety cupforsteam.W. B. Pearson 418,357 

Envelope and stamp moistener, C. F. Mosman 41^,211 

Envelope gumming device. Blackball & Anderson 418,318 

Evaporator, B. Gillet 418,642 

Excavator, J. Cable 418,272 

ExerclHng apparatus, A. A. Whitely 418,257 

Exercising machine, electric. E. W. Robinson. ... 418,227 
Fabric. See Carpet fabric. Roofing fabric. Terry 
fabric. 

Fan, rotary, W. H. & W. P.Jones 

Faucet, measuring, T.I. Witting 

Feed cutter. R. A. Wiseman 

Fence, barbed, O. Huffman 

Fence, hedge, B. W. Burgher 

Fence, hedge, R. T. Smith 

Fence machine, picket and wire, J. A, Kramer 

Fence machine, wire and picket, J, H. Gochenour 

Fence post, W. H. Lawrence 

Fertilizer drills, agitator for, T. R. Crane 

File and try-square, combined, Boughton & 

Snidow 

Filter, O. H. 4 L H. Jewell 

Filters, apparatus for cleansing the bodies of, O, 

Andre 

Fire back, adjustable, I.. Wood 

Fire kindler. A. D. L. Gathemann 

Fireplace and grate, W. L. Nason 

Flask. See Foundry fiask. 

I'Mour dressing machine, W. Wkit 

Flour packer, C. F. Walters 

Flowers, etc., apparatus for branching artificial, I. 

Birge 

Forgings, die for making rolled, C. E. Gould 

Fork. See Hay fork. 

Foundry fiask, J. M. Cornell 

Frame. See Car body frame. Picture frame. 

Fruit drier, F. H. Gilbert 

Fruit jar, D. Barker 

Fulling mills, etc., brass or composition facedroils 

for, Dunbar & GIbbs 

li'urnace. See Gas retort furnace. Portable fur- 
nace. 

Furnace, w. Johnston 

Furnace grate, E. Boileau 

Furnaces, apparatus for heating in, E. B. Cornell. 

Furnaces, heating in. E. B. Cornell 

Furnaces, magazine for steam boiler, A. P. 

Broomell 

Garment stay, Warren & Ames 

Gas and electric light, combined, D.J. Brun 

Gai), apparatus for the manufacture of, M. C, 

Burt 

Gas, apparatus for the manufacture of , J. Hanlon 
Gas. apparatus for the manufacture of, P. W. 

Mackenzie 

Gas. apparatus for the manufacture of illuminat- 
ing, P. W. Mackenzie 

Gas by electricity, apparatus for the manufacture 

of, M. C. Burt 

Gas engine, L. H. Nash 

Gas engine igniter, Tj. H. Nash 

Gas engines, operating, Ij. H. Nash 

Gas, making, P. W. Mackenzie 

Gas pressure regulator, B, A. Sperry 

Gas regulator and safety stop valve, combined, J. 

Stott 

Gas retort furnace, regenerative, W. Foulia 

Gases, apparatus for the manufacture of fuel and 

illuminating, P. W. Mackenzie 

Gate. See Car gate. 

Gate, D. Baker 

Gear, friction, I. E. Storey 

Gearing,J.L. Huber 

Generator. See Electric generator. Steam gene- 
rator. 
Glass, etc., device for stamping designs on, H. 

Schulze-Berge 

Glassware, decorating, H. SchUlze-Berge 

Glassware, manufacture of, H. Schulze-Berge 

Governor, steam engine. Bell & Creighton , — 

Grain binder, A. O. Slentz 418.241, 

Grain or manure drill register, F. H. Buchheim . . . 

Grain scourer, G. A. Smith 

Grain separator, F. Prinz ■. 

Grate, ventilating, B. A. Jackson 

Grinding machine, tool, C. E. Coe 

Grinding mill, D. Cornell 

Grinding mill, L. M. Nettleton 

Guard. See Keyhole guard. 

Gunpowder, P. Butler 

Gunpowder, A. F. Woods. 

Hair crimper, I. W. Heysinger 

Harae, F. Frazer 

Hammer. F. G. Stark 

Hanger. See Door hanger. Eaves trough 
hanger. 

Harmonic keyboard attachment, J. M. Smith 418,583 

Harrow. C. R. Davis 418.45! 

Harrow P B. Little 418.199 

Harrow attachment. T. B. Hussey 418,617 

Harrow, spring tooth, T. R. Crane 418,602 

Harvester, bean, A. Johnson 418,188 

Harvester, cotton, G. P. Saltenberer 418,385 

Hasp lock, Descaizo & Mortimer 418„'i05 

Hat crown press, W. J. Walker 418,392 

Hats, machine for fitting sweat leathers in, G. E. 

Brush 418,498 

Hats, machine for ventilating, H. A. Fectater 118,282 

Hay fork, drop tine, , I Farrell 418,6,57 

Hay rake, horse, W. J. RIsedorph 418,342 

Heater. See Water heater. 

Heating apparatus, hot water, D. S. RicbardSAn, . 418.661) 

Heating roil, L, Hussey .. 418.666 

Hinge. S.N. Crane 418,332 

Hinge, B.T. SUrr OBfiM 



418.190 
418.601 
418,600 
418,til7 
418,303 
418,69:1 
418,194 
418.661 
418.521 
418,501 

418,493 
418,186 

418,148 
418,482 
418,316 
418,215 

418,361 
418,180 

418,489 
418,962 

418,170 

418,107 
418,266 

418,367 



418,670 
418,491 
418,451 
418,275 

418,199 
418,597 

418,270 

418,660 
418,615 

418,64^ 

418,619 

418,551 
418,417 
418,419 
418,418 
418.646 
418,216 

418,943 
418,314 

418,648 

418,363 
418.297 
418,616 



418,2.36 
418,234 
418,235 
418.602 
418,242 
418,«7 
418,663 
418,687 
418,184 
418,309 
418,168 
418.62:< 

418A62 
418,635 
118,515 
418,609 
418,539 
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Hoe aod cotton chopper, flexible, Hurd & 

McLane 418,183 

Holder. See Barrel head bolder. Lamp chimney 
holder. Ligature bolder. Paper holder. Pil- 
low sbam bolder. Punch holder. Sash holder. 
Sponge and pencil holder. 
Hook. See Snap book. 

Horse boot, J. C. Covert 418.500 

Horseshoe, P. A. Anderson 418,263 

Hose coupling, L.J. Rice 418,225 

Hub cap. T. P. Anderson, Jr 418,149 

Hubs, point band for, J. Marls 418,204 

Husking pin. H. H. Perkins 418,219 

Hydrant coupling, S. R. Hackley 418.513 

Hydrocarbon burner, M. M. Monsanto 418.582 

Hydrocarbon burner, J. H. Whitburn 418,481 

Ice cutting machine, D. A. Haines 418,351 

Indicator. See Speed indicator. Station indi- 
cator. Street or station indicator. 

Inkstand, T. Sweesy 418.544 

Inkstand, self closing. Tj. J. Cherrington 41S,165 

Insect trap, M. F. Sallade 4]8,2o3 

Insulating and waterproofing composition, A. B. 

Menuez 418,208 

Jack. See Lifting jack. 
Jar. See Fruit jar. 
Joint. See Rail joint. 

Kettle, C. W. Pierce 418.340 

Keyhole guard, J. B. Bennett 418.267 

Kindergarten table, M. Bradley '.. . .. 418,437 

Lamp burner, T. Wall 418,478 

Lamp, central draught, Z. Davis 418,504 

Lamp ciilmney holder, T. Wall 418.479 

Jjamp. coal oil, Q. Roberts 418.532 

Lamp, electric arc, J. H. Bunnell..., 118,444 

Lamp socket, incandescent electric. F. Thone 418.426 

Lamps, construction of gas, D. W. Suirg 418.3<i4 

Lamps, etc., device for lighting, Q. H. Wesseling. 418.5119 

Lathe dog, H. B. Holmes 418,464 

Lathe, metal turning, V. F. Prentice 418,-382 

r^wn sprinkler, D. A. Hoyt 418.181 

Letter boxes, electric signal system for, G. Ij. B. 

Rounsevllle 418,322 

Letter press. F. Caato 418,398 

Lifter. See Plate lifter. 

Lifting jack, J. Barrett (r) 11,051 

Ligature holder, A. H. Buckm%ster 418,271 

Lightning arrester, E. Thomson 418,249 

Lock. See Door lock. Hasp lock. Nut lock. 
Permutation lock. Seal lock. Wagon body 
lock. 

Lock, B- C. Smith 418.476 

Locomotive smokestack, B. W. M. H ughes 418,183 

Locomotives, running board for, B. W, M . 

Hughes 4l8.2h7 

Locomotives, sanding apparatus for, M. D.Jen- 
kins 418.568 

Loom. etc.. power, T. Bromley, Jr 418,349 

Tjooping hooks, needle threading attachment for, 

J. R. Gourd 418.613 

Lubricator, J. A. Holmes 418.410 

Lubricator. G. McNeil , 418.214 

Mat, C. W, Trotter 418.2<.)9 

Matches, infiammable composition for, J. Lutz... 41S.202 

Matching machine, B. G. Luther 418.353 

Matrix making machines, variable feed mechan- 
ism for, C. L. Redfleld 418,295 

Mattress frames, means for connecting the ends 

of, Chorlton & Scott 418.445 

Mattress, metallic or spring, Chorlton & Scott — 418.446 

Metal, forming articles of, A. Weed 418,6'U 

Metal plates, machine for attaching, W. W. & E. 

F. Preston 418.341 

Metal, stirrer for molten, W. T. Macfarlane 418.622 

Metal wheel. G. Volk 418,253 

Metal wheel, W. E. Williams 418.631 

Metallic fasteners, die for the manufacture of, 

R.J. Shipley 418.534 

Meter. See Electric meter. Steam meter. 

Milk tester. C. B.Cochran 418.499 

Milk, testing. C. B, Cochran 418.448 

Mill. See Grinding mill. Saw mill. 
Mould. See Butter mould. 

Mop wringer, K. H. Noble 418.685 

Motor, See Boat motor. Blectric motor. Elec- 
tro-magnetic motor. Ocean motor. Spring 
motor. Water motor. 

Music stand, J. & G. Hatch 418..i68 

Nail driving device. F. H. Van Houten.... 418,360 

Needle, belt lacing. H. Bosworth 418.393 

Night chair, W. Teufel 413,2St8 

Nnt lock, H. Pick 418.586 

Ocean motor, I. S. Goldman 418.612 

Oil burner, C. Trench 418,427 

Oil cup. K. Lunkenhelmer 418.578 

Oil cup, h\ Lunkenhelmer 418,645 

Organ keys, device for regulating, P. J. Lawrence 418.57.'i 

Oven door, bake, E. P. Hilcher 418.285 

Overflow. W. S. Mayo 418,579 

Packing, piston rod. C. C. Jerome 418.518 

Padlock, W. H^.Troast 418,:i,o9 

Paint burner, .1. Drexler 418.171 

Paper bftK. W. A. Lorenz 418,291 

Paper bag machine. W. A. Lorenz 418,201 

Paper fasteners, machine for making, R. J. Ship- 
ley 418,5;i3, 418.535, 418.536 

Paper holder and writing tablet, combined carbon. 

ii\B.Gibbs ...418.28:1 

Paper, machine for straightening sheets of, C. M. 

Cott 418,310 

Paper receptacle. O. H. Hicks 418.179, 418.180 

Passenger recorder for railway cars, A. C. Stone. . 418.391 

Pedal attachment, L. Kussner 418.572 

Pen, fountain. ,1. D. Bray 418,394 

Pencil and calendar, combined lead. J. H. Paige . . 418,217 

Pencil sharpener, J. T. i II. W.Morgan 418.376 

Perforating machine. F. Anderson 418.484 

Permutation lock, M. B. Mills 418,.i20 

Petroleum, apparatus for burning crude, N.Wash- 
burn 418,326 

Petroleum burner. F. H. Smith 418.243 

Phosphate, making bicalclc, C. E. D. Winsslnger.. 418,259 

Photographic camera, C. P. Stlrn 418,343 

Piano hammers and jacks, pin securer for, A. C. 

Lyon 418,527 

Picture frame, W. L. Wright 418.261 

Pillow sham holder, J. Shutting 418.240 

Pin. See Clothes pin. Husking pin. 

Pins for pin fasteners, machine for making. J. H. 

Balrd 418.486 

Pipe. See Tobacco pipe. 

Pipe coupling, E. F. Roberts 418.591 

Pipe, manufacture of composite metallic. J. C. 

Bayles 418.154 

Pipe, manufacture of cast iron enameled. A. 

Haarlander 418.644 

Planing machine. W3ods & Thomas 418.;i45 

Planter and fertilizer distributer, G. L. Armbris- 

ter 418,485 

Planter and fertilizer distributer, seed, J. T. 

Gallaway 418,174 

Planter, corn, W. Shortio 418,387 

Plate lifter. White & Dudmy 118,344 



Plow, G. Moore 418,468 

Plow, J. U. Stephens 418.389 

Plow and planter, combined lister, B. P. Lynch... 418.526 

Plow, side hill, Wiard & Judd 418,433 

Portable furnace. R. Huff 418,465 

Positions of distant objects, finding the, B. A. 

Fiske 415,510 

Post. See Fence post. 

Pot. See Coffee pot. Coffee or tea pot. 

Power. See Surf power. 

Power brake, L. P. I^awrence 418,573. 418,574 

Preserving apparatus, fruit. J. Unna 413,251 

Press. See Baling press. Hat crown press. Let- 
ter press. 
Printer's chase transportation case, P. B. Dowe. . 418.507 

Protractor. J. C. Miller 418,4L5 

Pulley, clutch, H. ]. Mason 418,205 

Pulley molding machine, H. T^alssle 418.523 

Pulleys, hushing for split. C. P. Wiggins 418.632 

Pulverizer and concentrator, I. W. Heilig 418,514 

Pump, air, A. P. Massey 418.353 

Pump and barrel attachment, hand, J. W. McKin- 

ley 418.469 

Pump, metallic lift, G.J.Keller 418.191 

Punch holder, a. Christie 418.604 

Pyroxyllne, manufacturing, Schupphaus & White 418.237 
Rack. See Display rack. 

Radiator, J. T. Breadner 418.395 

Rail joint, I. Lynd 418.374 

Rails, machine for curving and straightening 

steel, Roenspiess & Flynn 418,2v9 

Railway, electric, H. W. Llbhey 418.373 

Railway, elevated. E. V. Johnson 418.189 

Railway signal, J. D. Berry 418,155 

Railway signal, electric, E. C. Wiley 418.258 

Railway tie and chair, metallic, B, Boyer 418,158 

Railway tracks, device for driving cattle from. 

W.J. Burke 418,397 

Rake. See Hay rake. 
Recorder. See Passenger recorder. 
Register. See Grain or manure drill register. 
Regulator. See Gas regulator. Gas pressure 
regulator. 

Rock drill, J. M. Clark 418,554 

Rock drill, J. Cody 418,449 

Roof, W. W. Renwick 418,296 

Roofing fabric, H. W. Johns 418.519 

Roofing sheet. H. W.Johns....! 418,569 

Rope clamp, J. Dow 418.555 

Rubbing machine, A. Dodds 418.606 

Ruling machine, slate, S. B. Nutting 418,651 

Saddle, harness, S. S. Kurtz 418,195 

Safe. P. F. King 418.619 

Sash fastener. A. O. Shatslck 418,323 

Sash holder and tightener, combined, A. L. Wil- 
kinson 418.633 

Sash lift. v. H. Fye 418.173 

Saw guide, A. Gouldlng 418,177 

Sawmill, band, J. Paul 418,422 

Scourer. See Grain scourer. 

Scow. W. Osborn 418,421 

Screen. See Shaking screen. 

Screwdriver. T. E. Copehn 418,167 

Seal lock. W. P. Moore 418,583 

Seal lock, C. J . Smith 418.627 

Seal lock, J. C. Wands 418.596 

Secondary battery. A. B. Woolf 418.483 

Separator. See Grain separator. 

Shaking screen. F. Prinz 418.588 

Sheaf carrier, H. B. Pridmore 4l8,22i 

Sheet metal, manufacturing, J. R. Jackson, 

418,370. 418.371 

Shelf bracket, F. S. Jewett 418.466 

Shield. B. B. Buck 418.396 

Shirt. F. Batter 418,639 

Signal. See Railway signal. 

Skyhght ventilating sash bar, J. M. Cornell 418,169 

Sled, bob, Chapin & Edwards 418,164 

Sleigh runner for vehicles, J. Blankart 418,603 

Snap hook, H. S. Squier 418.246 

Snow scraper, O. S.Wheeler 418,327 

Soap stamping tuacbine, J. B. Lawton il8,467 

Soda, apparatus for recovering, E. N, Atwood — 418,264 
Soda, apparatus for recovering, F. A. Cloudman.. 418,273 

Soda, recovering, E. N. Atwood 418.265 

Soda, recovering. F. A. Cloudman . . 418,274 

Sodawater draught apparatus, A. D. Pufl'er 418,223 

Soldering machine, can, W. D. Brooks 418,495 

Soldering the ends of cans, apparatus for, T. 

Davidson 418,605 

Speed indicator, C. H. Fowler 418.608 

Speed indicator, L. B. Holmes 418.411 

Speeds, device for transmitting different, S. 

Elliott... 418.281 

Spherical bodies, machine for turning, grinding, 

and pollshina. R. Conrader 418.350 

Spinning frames, traveler cleaning device for 

ring, W. E. Sharpies 418.475 

Spinning machine, W. Murray 418.584 

Spinning spindle support, B. N. Goodale 418,333 

Sponge and pencil holder, combined, T. B. Phelps 418.220 

Spring motor, C. W. Carpenter 418.163 

Sprinkler. See Clothes sprinkler. Lawn sprink- 
ler. 
Stand. See Cabinet stand. Music stand. 

Station Indicator. M. Anthony 418,346 

Steam engine. S. L. Bates 418,548 

Steam generator, C, Jillson 418,187 

Steam meter, B.J. Wood 418,329 

Steam trap, return, J. McG win 418,213 

Stereotype and electrotype plates, machine for 

I beveling, J. Manning 418,292 

Stinker head. A. Crampton 418,.'t66 

Store service apparatus. G. Ij. Boynton 418,436 

Store service apparatus, E. A. Rorke 418,230 

Stove grate, C. W. McCutchen 418.294 

Stove or furnace, J. T. Robbins 418,226 

Stoves, heat radiator for oil, M. E. Smith 418,244 

Street or station Indicator. M. Anthony — 418,347 

Surf power, apparatus for utilizing. J. Ringen. .- 418,590 
Surgical instruments of glass, constructing, F. A. 

Stohlmann 418.247 

Suspenders, a. A. Mandeil 418.203 

Table. See Kindergarten table. 

Tablet, F. B. Glbbs 418,176 

Tag. laundry, N. Garst 418.610 

Teeth, preparing porcelain, Parker & Stoddard... 418.380 
Telegraph instrument, mechanical. J. H. Bunnell 418,443 

Telegraphy, quadruplex, C.L. Healy 418,284 

Terry fabric, J. Mellor 418,206 

Thrashing machine, L. Bronson 418.365 

Thrashing machine, H. A. Wetsell 418,430 

Thrashing machine attachment. C. Doerlng 418,312 

Thrashing machine or separator, metallic, I. T. 

Barton 418,152 

Tie. See Bale tie. Railway tie. 

Tile, illuminating, J. Jacobs 418,618 

Tobacco pipe. H. .1. Forster 418,511 

Tobacco stripping and hooking machine, J. R. 

Williams , 418,663 

Tool, combination. Stowe & Uhl 418.368 

Tool, compound, R. B. Stewart 418,541 



Transferring apparatus, B. & G. B. Lindsley 418.525 

Trap. See Animal trap. Insect trap. Steam 
trap. 

Treadle, machine, A. T. Trefjurtha 418,661 

Truss, C. F. Storrs 418,660 

Tub. See Bath tub. 

Tubs, combined supply, waste, and OTerflow for 

bath, A. Haarlander 418,643 

Turning rosettes or the like, machine for, R. C. 

Brown 418,161 

Type setting machine, J. B. Odell 418,321 

Type setting machine, electro-magnetic, W. 

Dreyer 418,664 

Typewriter cabinet, J. Kiefer 418,522 

Typewriters, device for shifting the platens of, 

W. H. Jayne .' 418,319 

Typewriting machine, C. L. Sholes 418,239 

Typewriting machines, reverse movement attach- 
ment for, Woodall & Romme 418,260 

Valve, balanced fioat, II. H. Cralgie 418.276 

Valve for water filters, etc., check, O. H. Jewell.. 418,335 

Valve gear, G. A. Franke 418.404 

Valve mechanism for hydraulic elevators, W. P. 

Gibson 418.405 

▼chicle, M. Medart 418,650 

Vehicle brake, automatic, C. F. Moore 418,210 

Vehicle running gear, D. Reynolds 418,224 

Vehicle wheel, J. Arnott 418,434 

Velocipede, S. Garwood 418,611 

Ventilating buildings, B. K. Blalkie... 418,305 

Ventilator. See Window ventilator. 
Vise and screw cutting and drilling device, com- 
bined, J. O. Barrett 418.637 

Voting compartment, C. H. Peck 418.624 

Wagon body lock, A. C. Phillips 418.625 

Wagon, dumi»lng, W. H. Long 418.338 

Washing machine, J. Carlisle 418,331 

Washing. Headen & Boswell 418.409 

Washing machine. Topping & Scutt 418.595 

Washingmachlne,C. N. White 418,431 

Watch, H. Jaccard 418,.334 

Watch case, locket, or similar article, A. Peahody 418.218 

Watch, stem winding, J. J. Croughin 418,401 

Watch, stem winding and setting, A. H. Potter... 418.381 

Watch, stop, H. A. Lugrin 418,577 

Water closet. W. S. Mayo 418,580 

Water heater, A. Spence 418.538 

Water motor, A. A. Besemer.... 418.304 

Water purifier. 1. K. Overpeck 418.470 

Weighing attachment for wagons, Z. T. Gragg 418,317 

Wells, oil saving apparatus for petroleum, J. W. 

Felt 41S,509 

Wheat hulling machine, G. Gelst 418,175 

Wheel. See Metal wheel. Vehicle wheel. 

Wheel rim bolting machine, W. J. Kauffmao 418,520 

Windmill, A. G. Norton 418.531 

Window ventilator. J. P. Kolzem 418,193 

Wire bands, machine for foiming eyes on, F. B. 

Griswold 418,456 

Wire bending machine, Qrlswold & Ran del 418,512 

Wire, machine for corrugating and cutting, W. 

H. Brown 418,160 

Wire, straightening, J. W. Griswold 418,459 

Wire stretcher and staple pullerv T. B. ITrlke 418.172 

Wrench, H. F. Kors 418,337 

Wrench attachment, J. Kenney 418,521 

Wringer. See Mop wringer. 



'^Jlocrfiscmcnffii. 



Inside Pase* each Insertion - - - 75 cents a line* 
Back Pase, each insertion - - > Sl*UU a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravinps may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication oflBce as early as Thursday morn- 
ing to appear in next issue. 



USEADAMANTWALL PLASTER 




It is Hani, Dense, and 
Adhesive. Does not c?iecte 
or crack. It is impervious 
to wind, water, and disease 
germs. It dries in a few 
nours. It can be applied in 
any kind of weather. It Is 
in general use. Licenses 
trranted for the mixing, 
using, and selling. Address 

ADAMANT MFfl. CO. 

71 E. Genesee Street* 
Syracuse* N. V. 



Patent Foot Power Machinery 

Complete Outfits- 

Wood or M etal workers without steam 
power, can saccesatully compete with 
the large shops, by using our New 
L.ABOK SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca t^lls, N. Y, 

THE BROUGHTON 




DESIGNS. 

Casino, exterior of a, W. K. Benedict. . 19,550 

Chapel, exterior of a, G. G. Gillespie 19,551 

Glass, ornamentation of, W. li. Pilklngton 19,553 

Hardware, ornamentation of builders', C. W. & F. 

H. Andrews 19,533 

Hardware, ornamentation of builders*, G. S. 

Barkentin 19,545 

Residence, exterior of a, W. K. Benedict, 

19.534 to 19,538, 19.546 to 19,549 

Rug, J. Watson 19,542 

Rug, W. G. Wilson 19,543, 19.544 

Salt cellar, etc., A. Steffin 19,539 

Stove, heating, C. F. Walther 19,541 

Water closet bowl or stand, J. Budde « . . 19,540 



Toy.J.C. Collin. 



TRADE MARKS. 

Acid, carbolic, W. Pickhardt & Kuttroff 17,354 

Balm or salve for rough skin. Cooper & Harden- 

burgh 17,327 

Beer, Herting & Sanger 17,842 

Cashmere shawls, Hilton, Hughes & Denning 17,;i43 

Catalogues, F. M. Sproehnle & Co ]7,o57 

Cbloral. chemical compounds derived from, Chem- 

ische Fabt^k Auf Actien (vormals E. Schering). 17,325 

Cigars. I.T. Dyer 17.3;f4 

Cigars-. A. Friedman 17.341 

Disinfectants, Condy & Mitchell 17,326 

Uyeglass and spectacle frames, glasses for, Johns- 
ton Optical Co .17,345 

Fertilizers, Lister's Agricultural Chemical Works.. 17,351 

Flour, patent, Swan Lake Mill Co n,;[59 

Flour, wheat, Eagle Roller Mill Co 17,3-^5 to 17.3;i8 

Food made from wheat. B. R. Durkee & Co 17.;i33 

Gloves of kid and other skins, Balsan Freres 17,'J^3 

Hay in bales, cut. Evans & Evans 17,340 

Icre cream. Ices, water Ices, fruit punches, sorbets, 
glaces. confections, and Iced and frozen can- 
dles. B. H. Kent 17.347 

Meats, antiseptic coloring compound for. J. Hor- 
ner 17..344 

Medicine acting as a blood purifier and nerve 

tonic. Kenyon & Thomas 17,348 

Medicines for purifying the blood, Dallas Medi- 
cine Manufacturing Company 17,328 

on for external and Internal use, S. Monroe 17,353 

Pottery ware, M. L. Storer 17,358 

Pumps, hydraulic, J. A. Livers 17,352 

Quinine. Roessler & Hasslacher 17,355 

Remedies, line of proprietary, W.J. Kendrlck 17,346 

Rubber, footware made wholly or partly of. Brook 

Haven Rubber Shoe Company 17,324 

Shoes and boots, b'.F. Emery 17,339 

Skin, lotion or cream for the, S. T. Kostitch 17,349 

Spices, cream of tartar, saleratus. and bicarbonate 

of soda. B. R. Durkee & Co 17,329, 17,330. 17.332 

Spices for seasoning meats, etc., B. R. Durkee & 

Co 17,3.J1 

Tobacco, plug, J. H. Spencer 17,356 

Whisky, P. M. Lagoni 17,360 



A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this ofSce for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway. New York. 

Canadian Patents may now be obtained by the 
mventors f or any of the inventions named In the fore- 
going list, provided they are simple, at a cost of 140 
each. If complicated the cost will be a little more. For 
full InstmctloPB address Munn & Co., 361 Broadway, 




FOB 

Wall Plaster& Fertilizers 

MANUFACTURED BY 

Alexander, Bradley &. Dunning, 

Syracuse, N. Y., U. S. A. 



SEBASTIAN.MAY&GO'S 



ImproTei Screv Cutting 



LATHES 



FOQt& 

Power 



Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application . 
165 W. 3d St., Cincinnati, O. 




EDISONA.LAMPS 



For Decorative, 

Surgical, Dental, 

poses. From >^ 

er. From 2>^ 

Catalogue on 

EDISON 

Harrison, 




Experimental, 
and other pur- 
to S() candle pow- 
to 40 volts, 
application. 

LAMP CO. 

N. J. 




ELECTRO MOTOR. SIMPLE. HOW TO 
make. By Q-. M. Hopkins.— Description f a small electro 
motor devised and constructerj with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures. Contained in tciicNTiFic Ameutcaw 
SuppLEMKNT, No. 641. Pricc 10 cents. To he had at 
this office and from all newsdealers. 

SimTYPElbr TYPEWRITERS, 
Stencils, Steel Stamps, Rubber 
and Metal Type Wheels- 
New York Stencil Works. Mfrs. 

100 Nassau Street, New York. 




VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES aild ELEVATORS 



PIMIVIIIRNCE. K. I. 




USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists. Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
, different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
WUNN & CO.. 361 Uroadway, New York. 



TOOL AGENTS WANTED 

iq every SHOP iq ttie United States. 

~i- Send lOcJor Catalogue. stationery ic. -i 
THE FINEST OF MECHANICAL TOOLS A SPECIAttY 
, C.B.JAMES.98 LAKE ST. CHICAGO. 



wast I N*w York. Oitaer f oreSsn ratants may alao be obtained. 



P 



Re ee e e so to soo tons, 
too to. by Hand or Power. 
For almost every purpose requiring pressure 
BOOMER dc BOSCHERT PRESS CO. 

Sni /or laS West Water Street, 

Catakgv*, gyracBse, N. V., IT. S. A^ 



© 1890 SCIENTIFIC AMERICAN, INC. 



January i8, 1890.] 



^ckutific Sm^tlciin, 



47 



A Oreat Repository of Practical and 
Scientific Information. 



One of the FuUest, Freshest, and Most Valuable HanWbooTcs 
of the Age. IndUvensable to Every Practical Man. 



Price $2.00. 

Free of Postage to any Addressin the World. 



The TeWkical Esceipl M\ 

Containing Several Thousand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and tbeir Practical Application 
in the Arts and th e Industries. Edited chiefly from the 
Germanof Drs. Winckler. Eisner. Hcjintze. Mierzinski, 
Jacobsen.*Koller. and Heinzerling, with additions by 
William T. Branut, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H.Wahl, Ph. 
D. (Heid.). Secretary of the Franklin Institute. Phila- 
delphia, author of "Galvanoplastic Manipulations.'* 
I'lustrated by 78 engravings, one volume. over500 pages, 
12mo, elegantly bound in 8<;arlet cloth, gilt, closely print- 
ed, containing an Immense amount and a great variety 
of matter. 

Price 12.00, free of postage to any address in tin- vforld. 

iWA circular of 52pagts, showing the fuU Table of Con- 
tents of this importanf Book, sent by maV free oj postage to 
any one in any part of the World who will furnish his ad- 
dress. 

HENRY CAREY BAIRD A CO. 

Industrial Publishers.Bookselleiis & Importers 
810 Walnut 8t., Philadelphia, Pa., U .S>. A. 



STANLEY'S 



STORY OF 



Push on the end of the handle and the screw soes In. 



/Ifci^«^ 



Two sizes— No. 1 $1.25, No. 2 $1.50. 

For sale by all leading Hardware Dealers. Ask to see it. 



^ ' DECRTUR COFFIN COr -^ ^^' 
DECMUR.IL-L.i IS 



Emin's Rescue. 



THE STORY OF EMIN'S RESCUE, AS TOI^D 
IN STANIjEY'S i-ETTERS. Published by Mr. 
Stanley's permission. Edited by J. Scott Keltie, 
Librarian to the Royal Geographical Society. With 
Map of the Route and Three Portraits. 8vo, Cloth, 
50 cents. 

Other Works by Henry M, Stanley, 

THROUGH THE DARK CONTINENT; or. The 
Sources of the Nile, Arour.d the Great Lakes of Equa- 
torial Africa, and Down the Livingstone River to the 
Atlantic Ocean. With lu illustrations and Colored 
Maps. 2vol8..8vo, Cloth, $10.00; Half Morocco, $15.00. 

THE CONGO AND THE FODNDING OF ITS I- REE 
STATE. A Story of Work and Exploration. With 
over One Hundred Full-page and Smaller Illustra- 
tions ; Colored Maps and Marginal Notes. 3 vols., 8vo, 
Cloth, $10.00; Half Morocco, $15.00. 

COOMASSIB AND MAQDALA: The Story of Two 
British Campaigns in Africa. With Maps and Illus- 
trations. 8vo, Cloth, $3.50. 

Published by HARPER & BROTHERS, N. Y. 

The above works are for sale by aU booksellers, or will be 
sent by Ha rper & Brothers, postage prepaid^ to any part 
of the United States, Canada, or Mexico, (yn receipt of price. 
Harper's New Catalogue, a descriptive list of over 
3,000 volumes, sent postpaid, on receipt of Ten Cents. 



EVERYBODY'S HAND-BOOK OF ELECTRICITY 

By Edw, Trevert. 60 illustrations, 120 pagres. With 
glossary of Electrical Terms and Tables for Incandes- 
cent Wiring. Postpaid, paper, 25e.; Cloth, $1.00. 

BUBIER PUB. CO., Lynn, Mass., P. O. Box 431. 



OIL WELL SUPPLY CO. Ltd. 

91 & 92 "WATER STREET, 

PUtsbuiKh, Pa., 

Manufacturers of everything needed for 

for either Gaa, Oil, Water, or Mineral 

Testa, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 

CORROSION AND FOULING OP 

Steel and Iron Ships— A paper by Prof. V. B. Tjewes, dis- 
cussing the causes of the corrosion and fouling of hulls 
of iron and steel ships, and the various methods that 
have been tried for the purpose of overcoming the diffi- 
culty. Contained in Scientific AMEiarAN Sqi-ple- 
MENT, No. 709. Price lOcents. To be had at this office 
and from all newsdealers. 






EVANS FRICTION CONE CO. 




PATENTED. 

FEICTIONAL GEARING for REGULAT- 
ING and CHANGING SPEED 
of aU MACUINERT. 

The speed can be quickly and easily varied while run- 
ning from 100 to 200 feet per minute. They are 
PROaiPT, EFFICIENT, and NOISELESS. 
Address* 85 Water Street, Boston, Mnss. 




Barnes' Foot-Power Machinery 

Complete outfits for Actual Workanop 
Business. A customer says: "Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe, t do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARNES CO., 

1999 RUBY ST.. Rockford, 111. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showinp mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudsonriver in winter. By H. A. Horsfall, 
M.B. Contained in Scientific American Supplk- 
MENT, 1, The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. I'rice 10 cents. 



SCREW PITCH and CENTRE GAUGE. 

Improved Snrfiice Gauge. Try 
and Centre Squares. Standard 
Steel Rules, Steel CaliperRiiIes, 
Universal Bevels, Bevel Pro- 
tractors. Depth Gauges, Hard- 
ened Steel Squares, Graduated 
Steel Squares, Spring Calipers, 
Hardened Straight Edges, etc., 

P^ Illustrated Catalogue and 
V Price List free. 

STANDARD TOOL CO.. ATHOI.. 1>IAS8. 




ICE-HOUSE AND REFRiaERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 84° to 36°. Con-* 
tained in Scientific AmericanBupplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



Gates Cornish Rolls Pulverizer 



Simple, DurHble, Compact, Dustless, 
and a finished product direct 
from the machine.^. 
The best Ore Granulator for leach- 
ing and concentration. 

MANUFACTURE A LSO 

Gates Rock and Ore Breakers 

Address for Catalogues 

GATES IliON WORKS, 

50 C So. Clinton St.. Cliicnffo. 




THE MODERN ICE YACHT. — BY 

Goo. W. Polk. .A new and valuable paper, containing 
full practical directions and specifications for the con- 
strnction or the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific AMERICAN 8UPPLERIENT, No. 6'.i4. Price 10 
cents. To be had at this office and of all newsdealers. 
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CLARK'S .^'o'n truck WHEELS 

^ ^ AND CASTERS, 

* - Noiseless Rubber-Tired Trucl< Wlieels 

AND CASTERS, 

that save all wearing of floors. 

. uMlJIIiI-*-**"' complete trucks. 

W ^"l^^iMilff Catalogue free. 

^V.S' CEO. p. CLARK, 

Box L, Windsor Locks. Conn. 
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NEW CATALOCU 
VALUABLE PAPERS 



E 



NOW READY. 



jk^ xperiiiieiital [N cieiice, 




By Geo, M, Hopkins, 



740 Pages. 680 Illustrations. 



Contained in Scientific American Supplement, sent 
free of charge to any address. 

MtlNM & CO., 361 Brondway, Mew York. 



lijtV' '-AJiii A SPECIALTY Bvn-^^ 
feMf- JOHN GREENWOOD &C0. 



ROCHESTER N.Y. 



VELOCITY OF ICE BOATS. A COLLKC 

tion of interesting letters to the editor of the Scientific 
American on the question of the speed of iceboats, de- 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Supplement, No. 314. Price 10 cents. To 
be had at this office and from all newsdealers. 



^^^^j==j Special Screws, Pipe Cutters, Solid*^^^^^ 
u)I(||0|)^|^^ Tacks, Paitented Articles I 

'^and General Hardware manufactured by Ellis 
Manufacturing Co., 35(5 Congress Ave., New Haven, Ct. 



PIIiE DRIVIXG 



machinery: 

Send for 1890 cata- 
logue. Vulcan Iron Works, 80 N. Clinton St., Chicago. 



PRICE, by mall, postpaid. 



S4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 



MUNN & CO., Publishers, 

361 Broadway, New York. 

I\Tnvy Depnvtineni, Washington, l>. €•< Decem- 

^' ber 27, 1889.— Competitive trials of armor plates will 
be held by the Navy Department at the Naval Ordnance 
Provi ng Ground, Annapolis, Md., or at such other place 
as may be designated. The armor plates submitted 
must be 6 feet by 8 feet and 10^^ inches thick Those 
who Intend to furnish armor plates for trial can obtain 
f ui I information concerningthe tests by communicatinK 
with the Bureau of Ordnance, Navy Department. No- 
tice of intentionto compete in this trial must be received 
by the Bureau of Ordnnnce on or before February 10, 
1890. B. F. I'RAC Y, Secretary of the JS'nvy. 



CUTLER DESK 



BEST IN THE WORLD. 

A. CUTLER & SON,- 

I BUFFALO. N.Y.. U.S.A. 



FIRE FELT. 



THE NEW NON-CONDUCTING MATERIAL 

is a Flexible Felt Mnde of Pure Asbestos, in a 
finely divided fibrous state, indestructible by heat and 
unexcelled as a Non-Conductor. U. S. Navy tests show 

It to be superior to Hair Felt in Non-Conducting q ualities. Made into sectional form 

for pipes and into sheets an d rolls for Inrge surfaces. Send for Samples. 

Asbestos Boiler Coverinffs* 8teiLin Pnckings* Asbestos Cioth» Asbestos 

Building Pnper* etc. 
THE CHAljMEIt!<.Si>ENCE CO., 419to4^^5 Etelith St., New lork. 

Branches:— Philadelphia, Chicago, Pittsburgh, Boston. 
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RING PACKING. 



PIOHEEii RUBBER PACKING 



TIVELY 'ANXf FRICTION, S PECIALLY'ENDORSED FOR HIGH SPEED ENGINES 

FOR sAitPLEPfttKWEOHDPARTicuLARSTo ERIE RUBBER C9 E R I E P^. U-.S .A. 



'fBrnposnls for Installiiifi: an Klerti'ic Ijigiitinor 
■- Plant ai the Nnvy VartI, New York.-BUREAtT 
OF Yards and Docks, Navy Department, Waehineton^ 
DA)., Decemberie, 1889.— Sealed proposals, in duplicate, 
endorsed "Proposals for Electric Lighting Plant for 
New York Navy Yard," will be received at this Bureau 
until 11 o'clock A. M. on Tuesday, January 14. 1890. and 
publicly opened immediately thereafter. Specifications 
and blank forms of proposals will Ije furnished, and plan 
of the yard may be examined upon application to the 
Commandant oi the New Tork Navy Yard or the Bureau. 
Responsible security will be required for the faithful 
performance of the contract, and the rigiit is reserved 
tc reject any or all proposals not deemed advantageous 
to the Government, and to waive defects. A bond for 
the sum of two thousand ($2,000) dollars must accom- 
pany bids for the wort. G. B. WHITE, Chief of Bureau. 

jnAClllNEKV. 
E. & K. Hlil.MFS, 

BtTFFALO, N. T, 




ARTESIAN 

Wells, Oil and Gas "Wells, drilled 
by contract to any depth, from GC 
to SOOO feet . We also manufacture 
and furnish everythii^ required 
to drill and complete same. Port- . 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
goo ft. Send Scents for illustrated 
catalogue, iieice A iiL-sian 
and Oil Well Supply Com 
80 Beaver Street, New York. 

GRAPHOPHONE AND PHONOGRAPH. 

—An interesting account of the Edison, Bell, and Tain- 
tor apparatus for the mechanical reproduction of speech, 
Willi detailed description of the same. With 11 figures. 
( 'ontained in Sci ENTmc American Supplement, No. 
tt69. Price 10 cents. To he had at this office and from 
all newsdealers. 

The Koch Patent File, for preserving newspapers, Mag- 
lazlies. and pamnhlets. has been recently improved and 
prfce reduced. Subscribers to the Scientific Ameki- 
CAN and Scientific AniERirAX SUPPLEMKNTcan be 
gupptied for the low price of *1. 50 by mail, or f 1.25 at the 
offlee of this paper, Heavy bord Pides ; inscription 
"scientific AMERICAN ' in Kilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN tfc CO., Publishers Scientific AMERICAN- 

■NESS & HEAD NOISES CURED b7 
Peck's INVISIBLE TUDUUR EAR 
^ C'JSHIOMS. Whispers heard Com- 
fortable. Successful wheie all Remedies fail. Ills, book* 
proofsfree. Address F. IIISUOX, 863 Brotdwiy, New York. 



Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or star 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of hig] 
or low cost, should procure a complete set of the Archi 

TECTS' AND BUILDERS' EDITION Of the SCIENTIFH 

American. 

The information these volumes contain renders th 
work almost indispensable to the architect and builde: 
and to persons about to build for themselves theywil 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



iLfeCARY&MOENCO./!®, 

EVER^a^STEcLSPRINGS?¥w,MCIT^ 



THE PHONOPORE. — DESCRIPTION 

of Langdon-Davies' new system of multiple telegraphy 
by means of an apparatus called the Phonopore, which 
can be made to work side by side with ordinary tel- 
egraphs without interfering with them. With 7 illus- 
trations. Contained in Scientific American Sctpple- 
MENT, NO. 698. Price lOcents. To be had atthisofifice 
and from all newsdealers. 



BARREL 



SIR WILLIAM THOMSON.— AN AC- 

countof the life and labors of this eminent physicist. 
\\ ith portrait. Contained in Scientific AMbinrAN 
Supplement, No. 688. Price lOcents. To be bad 
at this office and from all newsdealers. 



HOW TO MAKE DYNAMO-ELECTRIC 

Machines.— By Geo. M. Hopkins. With drawings toscale 
and full directions for constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, ring a large gong, give powerful shocks, 
operate induction coils, and will, for temporary use, re- 
places or 10 Bunsen cells. Contained in Supplements 
161 and 599. Price 10 cents each. The larger ma- 
chine produces eight 16-eandle lights or one powerful 
arc light. Can be arranged as a series, shunt, or com- 
pound wound machine, Can be run tor a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price lOcents. 
MUNN & CO., Publishers. 361Broadway, New York. 
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S^POLISHING MATERIALS. 

ZUCKER&LEVETT 

CHEMICAL 69 NEW YORKU.S A. 



NICKEL ANODES, 

NICKEL SALTS, 

ROUGES, 
COMPOSITION, 

BUFFING WHEELS, 

ELECTRO & NICKEL 
PLATING OUTFITS. 



Shepard'S New $60 Screw-Cutting Foot Lathe 




Footand Power Lathes, Drill 
Presses, Scroll Saw Attiii h- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Oilipers, etc. 

Lathes on trial, l-athes on 
payment. 

8end forcatalogue of Outfits 
for Amateurs or A rtisans. 
Address H. 1,. »HliPAItl>, 
AGENT, 
134 Enst -ja !$tl'eet, 

Cincinnati, Ohio. 
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HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDSUORO, PA„ Builders of Hieh Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



THE PROPELLING MACHINERY OF 

War Vessels.— A paper by H. J. Oram, Engineer R. N., 
of the Controller of the Navy's Department, etc. A 
description of the mosr, important of the recent changes 
that have taken place in marine engineering, and a dis- 
cussion of other matters of interest, in connection, 
principally, with the propelling machinery of modern 
warships. Contained in Scirntific American Sup- 
plement, No. 6i»3. Price 10 cents. To he had at this 
office and from all newsdealers. 
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PER 
MONTH 
SALARY 

I and expenses paid, 

] any active man or 

I woman to sell a 

1 line of Silver 

[Plated Ware, 

' WatcbesandJew- 

/ by 8ampleonly;canliveathome. We 

I furnish Team Free. Full particulars and 

samplecase Free. We meanjustwbat we 

_ _ nd do exactly as wo agree. Address at once, 

■ Standard Sll-yenvare Co.^ BoBton. M; 



ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New Yorl(. 



WINDMILL FOR PRODUCING ELEC- 

trie liight.— Description of a plane installed at Cape de la 
Heve (i^rancei for the production of electric energy by 
wind power and the storage of it in aecuiuulHtors for 
the production of light in a light house. With ti illustra- 
tions. Contained in Scientific American Supple- 
ment, No. 709. Price 10 cents. To be had at this ofBce 
and from all newsdealers. 



$10.00 to $50.00 



per night. A 
light and pro- 
fitable busi- 
ness, magic IjanCerns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
]j. niANAftSE* 88 Madison Street, Chicaifo, 111, 



^dPH-DlYmc; APPARATUS - 

a'^Haj AND FIRE DEPARTMENT S UPPLIES 
-""li'ffiaA.J.MORSE 8. SON 140 CONGRESS ST BOSTON- 



Jhe S cientific A merican 

PUBLICATIONS^FOR 1890. 

The prices of the different publications in the United 
States. Canada, and Mexico are as follows 

KATES By MAIL. 
The Scientific American (weekly), one year l.i.00 

The Scientidc American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year, 3.(Xt 

The Scientific American, Architects and Builders 
Edition (monthly), one year. . . . 2.50 
COMBINED RATES. 
The Scientific American and Supplement, . . fT.OO 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, . . , . . 9.00 
Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

OIVNN & CO., 361 Broadway, New York* 



vVORKlUG MODELS &. LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co. Cir 



© 1890 SCIENTIFIC AMERICAN, INC. 



48 



^tmixixt %mmtm. 



[January i8, 1890. 



'^Dpcrtiecments* 



Inside Pasre. each insertion - - . 75 cents a line* 
Hack Fase* each inseriion - - - Sl.OUa line. 

The above are charges per apate line— about elpht 
words per line. This norice shows the width of the line, 
and is set inapate type. Ensravint:s may head adver- 
tiaemenra at the same rate per asaie line, by meaaure- 
menr. as the letter press. Advertisements must be 
received at publication oflBce as early as Thursday morn- 
ing to appear in next issue. 

AVheeling is Better than Walking. 

Victor Bicycles 

Are Better than Any Others. 
Catalogue Free. 

OTerman IKheei Co., Makers, 

BOSTON, MASS. 

THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiinetnfe 
by which the copies are made; how to apply ihe written 
letter to the pad; how to takeoff copies of the letter. 
<^ontained in Scientific American Supplement. No. 
43.S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 





ENGINES 



QHANDLCR & TAYLOR COS 

,«Self-Contained STEAM •-■■'»■•■— ■^ 

|LjI X^Are tested under 

T I ^ '"" '°'"' ""'/ 
-J"» fore ship- J 

.'.„- ,ji-!i^°!lrm''^rm 12 TO 80 H. p. 

iffilLEiai^SS^' IK li| IN STOCK FOR QUICK 

DELIVERY. 
For Circulars address 
CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 



UfnDtflllP lUnnCIC ana Experimental 
WUIflVinU IwlUUCLO Machinery, metal 
or woodiinade to order by Mason" & Rauch, successors 
to J. F. Werner, 62 Centre Street, New York. 



thj kodak camera 




IVIakrs loo IimtanrnneoUH 

pictures by sirajily pressing a 

button. Anybody can use it who 

can wind a watch. No iocusiny. 

tripod. Rapid Rectilineiir 

Lens Photographs 

movinK objects. Can 

be used indoors. 



Division of l>nbor 

—Operator can finish 
I his own pictures, or 
'send them to the fac- 
tory to be finished. 

Morocco coveted Ca- 
mera, in handsome 
sole-leather case. 
__ loaded for 100 pictures. 

For full aescrlption of "Kodak" see Sri. Am., Sept. 1.^. '88. 
Price, S33.0U. Relondiiie. S^-J.UO. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London. 

Send for copy of Kodak Privier iHtU Kodak Photograph. 

OTTO GAS ENGINES^ 

Over '^5,000 Sold. 

Horizontal Otto.. ..Gas Engines. 

Vertical Otto . . . .Gas Engines. 

Twin Cylinder.. Otto Gas Engines. 

co-bined Otto..|«-pS£°- 

Combined Otto,. |G«^ «"«"„- 

OTTO GAS ENGINE WORKS, 

CHICAeO, PHILADELPHIA. 




New York Asency, 

18 Vesey Stl'eet. 



ON GAS ENGINES. — A VALUABLE 



Eaperby E. Delamare-Deboutteville, touch in e upon the 
istory of ffas motors in general, and describing in de- 
tail the '"Simplex '' engine Invented by the author and 
Mr. Malandin. With23 figures. Contained in Scientific 
Amkbican sttpplement, Nob. ri.'i and 716. Price lO 
cents each. To be had atthisoffice and from all news- 
dealers. 




VAN DXJZEN 

GAS ENGINE 

NO BOILER. NO COAL. 

NO ENGINEER. 

Ko Extra WA.TER RENl 

or ZNSVnAHCE. 

INSTANTLY STARTED. 

DURABLE. HEUABLE, 

SAFE and ECONOMICAL. 

aend for description and prices. 

Van Duzen 6as Engine CO., 

E. 2nd St., CINCINNATI, O. 



If you are a 

CAUFENTER, 

PATTERNMAKER, 

MILLWRIGHT, 

CABINETMAKER, 
and ^vant FIrst-Class 



|\|EW Y2EJS BEtXlilS. ^i^P P acking Qo. 



John H. Chbever, Treas, 




16 PARK ROW, New York. 

OLDEST and LARGEST ManufactnrerB In the United State* of 



VULCANIZED RUBBER FABRICS 

For Mecbanlcal Purposes. 

RUBBER BELTING, 
Packing, Hose, 

Vulcanite Emery Wheels, Rubber Matss Matting A Treads 

SALESROOMS:— Philadelphia. 3(18 Chestnut St.; Boston. 5a Summer St.; Chicago, 151 Lake St.; Minneapolis, 28 
South 2d St.; Cincinnati. 161-1&S W. Itearl St^ Cleveland, 17R Superior S,t,; San Francisco, 14 & 16 Main St.; Detroit 
16-24 Woodward Avenue. European Branch, PickhubenS Hamburg (Freihafengebiet), Germany. 




Send 8 cents in stamps for our Woodworkers' Tool Cata- 
logue No. 13, 200 pages, 700 illustrations, The most com- 
plete cataiogue of these goods ever issued. 
CHAS. A. STRELINGER &. CO., Detroit, Mich. 



THE-0NLY-PR/\CT1CALA^ 

___ MITER _ 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Makers of Cnluiiibia Cycles, 

Boston, New York, Chicago. 





ICE HOUSE AND COLT) ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in SriE.NTiPic American Sup- 
PLE.MENT, 59. Price "".O cents. To behadat this oCace 
nnd of all newsdealers. 



JENKINS' AUTOMATIC AIR VALVE 

We do away with the expan- 
sion of metal, and depend on 
an expansible elastic plug of 
Jenkins Packing, made special- 
ly for the purpose, thus insur- 
ing a perfect seat. 

Prices, Pkr D()Zen. 
Finished & Nickel Plated. *7.riO 
Drip Cups for same. - - 2.00 
JENKINS BROS., 71 John St., N. Y.; lOSMilkSt., 
Boston; 21 North 5th St., Phila.; 54 Dearborn St.,(:hicago. 




S cientific g ook C atalogue 



RECENTLY PUBLISHED 

Our new catalogue containing over 100 pages, includ- 
ing works on mOre than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN tfc CO., Publishers Scientific American. 

3tfl Bi'oadwny, New York. 



Beqibtebed Tbadb M^bx, 13,831 




Patentsd Jult 31. 1883. 



The Strongest. Cheapest, 
and Best Fastening tur 
Leather and Rubber Belt- 
ing. Beware of poor im- 
itations. None gewmrie 
tiithout this Trade Mark 
and PICTURE on the 
p<tckage, 

Greene, Tweed & Co. 

83 ChamfoerH St., 

NEW York. 



2tO40H.P. 




Reiinhillly, 
SlmplieHf, Safety. 



The MOTOR of IDth CITURY. 

Can be used Any Place, to do Any 
Work, and hy Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 

Charter Gas Engine Co. 

P.O. Box 148, Sterling:, 111. 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM GAGE 

STEAM ENGINE INDICATOR 

single Itell (!hime Whiiitle, and all Instruments 
used In connection with Steam^ Air and Water. 

SoU Agents for Clark's 1/inen Fire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO, l-LSH-rial^. 




THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Sckcntifio American SrpPLE- 
MENT, No. I>32. Price 10 cents. To be had at this 
office and from all newsdealers. 




SI. "^AT. j"OH::isrs' 
Asbestos Sectional Pipe Covering 




A Not! - Conducting Covering for Steam and Hot Water Pipes, etc. 

READILY ATTACHED OR REMOVED BY ANV ONE. 

We are prepared to take contracts for apply in s Steam Pipe arid Boiler Coverings in any part of the United States. 

SOLE MANUFACTURERS OP 

U. W. Johns' Asbestos Millbonrd, ^heaihliiscH, Bufldinff Felts« Fire-Proof Fatuts, liiaufcl 

Paints* Asbestos Roofins, etc* 

87 Maiden Lane, New York. chicaoo. Philadelphia. London. 




BRICK 

IMACHINES 

pOMIOTOIOO.OOO 
CAPACITY PER 



EIGHT 

DIFFERENT 

STYLES. 

CLAY 

Crushers 



TILE 

MACHINES 

Whole OUTFITS FOR 
FACTORIES. 




SEND FOR ILLUSTRATED CATALOGUE. 

THE FBEY, SHECKLER CO., BUCYRUS.O. 



iNeW CATALOGUe. 



The LUNKENHEIMER Brass MFGfn 

l"! 15 EAST EIGHTH ST. CINCINNAT I ^" 
llRE GRINDING GLOBE& CHECK VALVES, 
c^Ji GATEVALVES. POP SAFETY VALVES.I 
"^SIGHT FEED LUBRICATORS.QIL&GREflSECUPS: 

BRASS & PHOSPHOR BRONZE CASTINGS.! 



95 MILK ST., BOSTON, MASS. 



PATENTS! 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the SciKNTiPiC American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years 
experience, and now have unequaled faciHties for the 
preparation of Patent Drawings, Speciflcations.and the 
prosecution of Applicationa for Patents in the United 
States. Canada, and Poreisn Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues, Assitrnments. and Reports 
on infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charce, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements. As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tj6nts etc 

We' also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showintr the cost and method of iecuring 
patentsin all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
3lil Broadway, New Yorli. 

BRANCH OKFICBB.-No. 622 and 624 F Street, Pa- 
9lflo Building, nearTth Street, WashinittoD, D. C. 



This Company owns the Letters Patent 
eranted to Alexander Graham Bell, March 
7th. 1876. No. 174.4t)0, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



COMPLETE Steam Pump^ 

ID Sizes FR0Ml7T°$75/^^,,,f„, 



PRICES «"o 



iVanDuze'n&Tift 

; _ SOLE MAKERS. 




Established 37 years, and at present the 
largest Elevator Works in the world. OTIS 
BROTHERS & CO., General Offices, 38 
Park Ro'nr, Ne'w York City, and branch 
offices in nearly every principal city on 
the globe. Elevators for Passengers and 
Freight. They are smooth-running, eco- 
nomical, and above all SAFE. 



IHE CUSHMAS KES DRILL CHUCK. 

This is an improvement over 
all other chucks of its class 
and is fully guaranteed. 

DTAM. HOLDS PRICE 

No. 1. 2 in. D to >^ in. $6.50 
No. 2. 9.}^ in. l-ti4 to K in. 8.00 
Sold by the trade and Manu- 
factured by The Cushman 
Chuck Co., Hartford, Conn. 





PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

BARROW8-SAVBRY CO., Limited, 
S. Front & Reed Streets, Philadelphia. Pa. 



HOME-MADE INC DBATOR.— PRACTI- 

cal directions for the manufacture of an effective Incu- 
bator that has been carefully tested and found toper- 
form alt that may be reasonably expected ; with direc- 
tions tor operating. With 4 figures. Contained in Sci- 
entific AMioRicAN ScpPLBMtiNT. No. «30. Price 10 
cents. To be had at this office and from all newsdealers. 




T I3:e 



ESTABIilSHKD 1H46. 

Tli« most Popular Seieutific Paper in the World. 

Only S3.UU a Year, including Postage. Weekly. 
5i£ Numbers a Year. 



TO BUSINESS MIEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and I'ernto- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he nas when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC American, when 
selecting a list of publications in wiiica you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation tbanis allow- 
ed on the Scientific American. 

For rates see top of first column of t,his page, or ad- 
dress mUNN & CO., Publishers, 

3til Broadvray, New York. 



This widely circu luted and splendidly Illustrated 
paper Is liub is^.ed weetly. Every number contains six- 
teen pages of useful infoimatlon and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Worlis, Steam M iichinery. 
New Inventions, Novelties in Mechanics, MaQufnctures 
Chemistry, Electricity, Te egraphy, Pliotography, Archi- 
te^jture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Tt'i'ins of i$ubsci'ipCioii.— One copy of the scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dullin-H by the 
publishers; six months, $1.50; three months, $1.0U. 

ClubM.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Moni»y carefully phiced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make allorders.drafts, etc., pay- 
able to 

2sj£XT2>r2iT cSc CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This Is a separate and distinct publication from 
Thk Scikntific American, but is uniform therewith 
in size, every Dumber containing sixteen large pagesfull 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
Thb Scikntific American sui'Plemknt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology. Geclogy, Mineralogy, 
Natural History, Geography, Archaeology Astronomy, 
Cbeniistry, Electricity, Light. Heat, ^iechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine EnM:ineering, Photo^rnphy, 
Technology, Manufacturing industries. Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biograpliy, Medicine, etc. A vast.amonnt of fresh 
and valuable information obtainable in no other pub* 
lication. 

The most important Engineering Works, Mechanlams, 
and Manufactures at home and abroad ar(% illustrated 
and described in the Suppi-emenX- 

Price for the Siippi.ement for the United States and 
Canada, 15.00 a year, or one copy of the SciENTiFfC Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00, Single copies lOcents. Address 
and remit by postal order, express money order, or check, 

illUNN i& Co., 361 Broadway, N. Y., 
Publishers Scibntipic American. 



iNSuunrED^AiR COVERmuS 

Tl "" 

SiUELDS&BROWNCo 




INVENTORS and others desiring new articles manufac- 
tured and introduced, address P. O. Box 86. Cleveland, O. 



^^ PERFORATED METALStMINING SCREENS, 

^^15 : p^. r Coal«""Ore Separators, Revolvinga"" Shaking screens. 
/.^ ^' \% JIGS &STAMP BATTERIES'"'^™" 'fMILLlNGi-MINING MACHINERY^™""' 

^te J^i HARRINGTON &KING PERFOR/VTING® .CHICAGO. 



Building Edition. 

The Scientific American architects' and 
BUILDERS' Edition Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid IVlagrazine of Architecture^ rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings ; illustrating the most interesting ex- 
amples of modern Architecturul Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
eratecost as welt as the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans. Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the T^nrttest Circulniion of any 
Architeccural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., PuWishers, 

361 Broadway, New York. 

»RIIffTING iigKS. 

^HE "Scientlflc American" le printed with CHAS. 
. SSSU JOHNSON & CO.'S INK. Teotk and liOm- 
lid St8., Pbila..and 47 BMe St., opp. DaaDe St., N. T. 
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